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PUBLIC NOTICES. 


Wi oolwi ich Polytechnic. 

The Governors invite APPLICATIONS for the 
OST of PRINCIPAL of the POLYTECHNIC, to com 
vence work on lst September, 1932. Candidates must 
sve good honours degrees and actual experience in 
ganisation and administration in a technical inati 
ste or university college. Salary in accordance with 
he scale £060, rising by increments of £50 to £1200 
er annum, less 10 per cent., subject to any revision 
hich may take effect after Sist March, 1932 
Further particulars and forms cf application may 
« obtained by sending a stamped addressed envelope 
the undersigne! Applications must be returned by 
rd January, 1932 
Canvassing, direct or indirect 
squalify a candidate 





of the Governors will 


J. NAYLOR, 
Clerk to the Governors 
Woolwich Polytechnic 
Woolwich, 5.E. 18 
14th December, 1931. 7034 





Re ngal Nagpur Railway Com- 
PANY, LIMITED 

The Directors are prepare! to receive TENDERS 
r 

1000 STEEL CARRIAGE AND WAGON TYRES 
Specification and form of Tender can be obtained at 
e Company's Offices, 132. Gresham House, Old 
troad-street, London, E.C. 2, on or after Monday 
ist December, 1931 

4 fee of 108. will be charged for each copy of the 
specification, which is Nor returnable 

Tenders must be submitted not later than Noon on 
Monday, lith January, 1932 
The Directors do not bind themselves to accept the 
west or any Tender, and reserve to themselves the 
ght of reducing or dividing the order 
ty Order of the Board, 
R. GRANT, 
Te30 Secretary 


Ris iver ver Medway 


BOARD 

LAND DRAINAGE ACT, 1930 
ENGINEER'S DEPARTMENT 

APPLICATIONS are INVITED to fill the fcllowing 
POSTS 

4) ASSISTANT ENGINEER, commencing salary 

0S per annum, rising by annual increments of £15 
subject to satisfactory service) to a maximum of £350 
per annum 

8) DRAUGHTSMAN, commencing salary £155 per 

num, rising by annual increments of £15 (subject 

satisfactory service) to a maximum of £200 per 
smnum 

Applicants for the above posts must have had expe 
rience in either the construction, maintenance or 
lesign of River and Land Drainage Works, including 
Sea and River Walls and Embankments, Arterial 
Drains, Sluices, Locks, &c 

The Board have resolved to adopt the Local 
Government and Other Officers’ Superannuation Act 
snd the appointment will be subject to the provisions 
f this Act, as soon as the necessary Order has been 
' ule 

Forms of application may be obtained from me on 
sending a foolscap stamped addressed envelope to this 
ffice . 

Applications, on the official forms, must be accom 
panied by not more than three recent testimonials 
snd should be received by me not later than Saturday 
the 23rd January, 1932 





Catchment 


Y. T. BAKER, 
Clerk to the Boar 

Zist December, 1932 
Jia, Bank-street Kent 7938 


[ihe Manchester Steam Users’ 


ASSOCIATION. 
For the Prevention of Steam Boiler Explosions and 
for the Attainment of Economy in the Application of 
Steam, 20, QUAY-STREET, DEANSGATE, MANCHESTER. 
Pounded 1854 by Srm Wriiiam Fareearrn. 

Certificates of Safety issued under the Factory and 
Workshops .\ct, 1901. Compensation for Damages 
and Liabilities paid in case of Explosions. Engines 
and Boilers Inspected during construction. 6762 


Maidstone, 








SALVAGE 


[essrs. Cox & Danks, Limited, 


168, Regent-street,. London, W. 1, who have 
been engaged for the past eight years on the largest 
Salvage Undertaking in the world, and have been 
successful in carrying out this work, have decided, 
wing to general depression, to discontinue same. 

They weuld like to state that their Managing 
Director, Mr. E. F. COX, who has been responsible for 
the above work, is AVAILABLE to GIVE ADVICH 
n SALVAGE WORK to any parties interested 
7939 


SITUATIONS OPEN. 


COPIES or Testrmmonsiats, NOT Onternats, Unurss 
SPECIFICALLY REQUESTED. 








TO ADVERTISERS UNDER BOX NUMBERS IN 
THIS CLASSIFICATION. 

For the benefit of applicants, the Proprietors are 
prepared to insert brief notices that vacancies are 
filled, upon receipt of notifications from the Adver- 
tisers. These notices (limited to one line) will be free 
of charge and co-operation is asked 





OX No 7804, TU or ATTENDANT.”"" 

ALL APPLICANTS the above POST 

PLE ARE NOTE THAT THI "y ACANCY 15 NOW 
FILLED. ‘7942 A 





ARRANGED FOR 


(G. 8 


BAKER.) 


Ww.M 


CAMPBELL 


R. CARPMAEL.) 


H. STRINGER.) 





The Engineer 


PRINCIPAL CONTENTS OF THIS ISSUE. 


The Metallurgist. 

Laws of Ship Resistance— No. VI. -v. 6s) 
The Water Supply of Durban. wr. 674 
British Turbines on the Continent. . 67») 
Steel Railway Sleepers—No. II. 
Shanghai Waterworks—No. II. 


60-Ton Floating Crane. «. 6ss) 


High-Speed Heavy-Oil Engines 
No. II. 


CARD INDEXING 


THE ENGINEER, 25 - 12 - 31. 


THE ENGINEER, 25 - 12 - 31 


THE ENGINEER, 25 - 12 - 31 


THE ENGINEER, 25. 12. 31. 


(P. 671) 
THE ENGINEER, 25 .- 12. 31 


(P. 669; 


THE ENGINEER, 25 - 12 - 31 


THE ENGINEER, 25 - 12 - 31 


(P. 681) 











S. J. DAVIES.) THE ENGINEER, 25 - 12 .- 3). 
Works Laboratory at Cathcart. (P. 682) 
THE ENGINEER, 25 - 12 - 31 





INDEX TO ADVERTISEMENTS, PAGE 55. 














SITUATIONS OPEN. 





os ENGINEER to Examine Sites, Plans, 
, specifications, take quantities, assist in tendering, 
correspondence and supervising contracts for water- 


works, sewers, &c. Sound technical training and 
wide experience essential State salary Address, 
7935, The Engineer Office 7935 A 





JROGRESS and PLANNING ENGINEER WANTED 
by expanding Firm of Ventilating Fan Makers ; 
London district ; progressive position to right man ; 
age 30 to 35; good education, initiative and drive ; 
preferably with practical and administrative expe 
rience in Modern Engineering Works ; familiar with 
progress charts ; able to organise and run an 
efficient Planning and Progress Department; rate 
setting experience an asset. 

Address, stating age, details of training, positions 
held, and work done in each and responsibility, 
salary desired, and date when free, P1847, The Engi 
neer Office. Give references PIS47 A 





\ JANTED, DIVISIONAL MANAGER. Must have 

organising ability, able to control labour, have 

« knowledge of estimating.—-Apply, stating age and 

experience, with copies of recent references, to BELL'S 

POILITE & EVERITE CO. . Ltd., Bold, Widnes, Lanes. 
7 A 





\ JANTED, TRAVELLER for GRINDING WHEELS 
in London area; must have expert knowledge 





and experience Salary and commission Address, 
P1848, The Engineer Office P1848 a 

PPLICATIONS =e INVITED for the POST of 

SAFETY ENGINEER in large Paper Mills 


near London. Pp should have intimate know- 
ledge of Factory Act requirements, and should also be 


SITUATIONS WANTED. 





BROAD.—MECHANICAL ENGINEER (381), with 
previous experience abroad in charge construc 
tion, operation and maintenance locomotives, heavy 
haulage plant, B. and W. boilers, water pumping 
plant, Diesel and LC. engines, conveying, Suening 
and drying machinery, repair workshops, DESIRES 
responsible POST abroad ; steam certificate, Malay 
Address, P1818, The Engineer (Office. P1818 B 





NLEVEN Years’ Locomotive, Carriage, Wagon, and 








fully qualified Engineers, under 40 years of age.— general mechanical ex perience Qualified 
Apply first in writing to 7044, The Engineer — draughtsman. Small start with prospects Address, 
O44 A P1851, The Engineer (Office P1851 B 
Cum DRAUGHTSMAN for Makers of Recipro- 
cating and Centrifugal Pumps, Pumping ACTORY ENGINEER, A.M.I. Mech. E., Steam, 


Machinery. Give details of training, 


experience and 
salary required Address, 


7936, The ee Office. 
SG A 


oll, electric, mechanical, install. 
extensions and overhauls.—Address, 


run, maintain ; 
P1755, The 





Engineer Office. P1755 B 








PARTNERSHIPS. 








OFFERED to Well-connected 

COMMERCIAL ENGINEER who is ood 
organiser, for development of meritorious proposition 
and exclusive concessions Able to invest £300 to 
£500.—Address, P1850, The Engineer Office P1850 c 


p= ECTORSHIP 





MISCELLANEOUS 





\ ANUFACTURERS and ENGINEERS DESIROUS 
4 of EXTENDING their BUSINESS in London on 
a commission basis, especially in regard to the building of 
new factories and their equipment, please communicate 
with ADVE RTISE R, Hastings House, Norfolk street, 
Strand, W.C P1840 1 








ENGINEERS. 
200 PAGE BOOK FREE! 


Do you realise that there are Examinations open to 
you that lead definitely to jobs carrying salaries rising 
from £4 10s. to as much as £20 per week, and that no 
particular experience is required? Our Hand-book 
explains ore we and more. It gives details of 
B.Se., A.M.I , A.M.I.Mech.E., LE.E., A.M.LA.E., 
G.P.O. Matric. and all Examinations. outlines 
Home-Study Courses in all branches of Civil, h., 
Elec., Motor, Wireless, Aero., “* Talkie,”” Eng., &c. 
and shows how our unique Appointments Departmen. 
operates. Don't stay in the rut—get our 200-page 
Hand-book to-day—FREE (state subject). 


BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY, 


29/31, Oxford-street, LONDON. 
P1804 1 


22, Shakespeare House, 





PATENTS 


-_—~ PATENT AGENCY, Ltd, (B. T. KING, 
egd. Patent Agent, G.B., U.5., and_ Can.) 
 advios Handbook * and consultations on Patents 
and Trade Marks FREE.—1464, Queen Victoria-street, 












London, E.C. 4. 45 years’ ref. "Phone: Central 0682 
6755 4H 
fee PROP RIETOR of BRITISH PATENT No 
228, datel February 18, 1927, relating to 
- improvements in 7istons for Pumps and the like,’ 
is DESIROUS of ENTERING into ARRANGEMENTS 


by way of a LICENCE or otherwise on reasonable 
terms for the purpose of EXPLOITING the above 
patent and ensuring its practical working in Creat 
Britain.—All inquiries to be addressed to B 
SINGER, Steger Building, Chicago, Dlinois. 7004 





PROPRIETOR of BRITISH PATENT No 
7,086, dated January 5, 1924, relating to 
Improvements in Faucets or Vailves.”” is DESIR 
OUS of ENTERING into ARRANGEMENTS by way 
of a LICEN( 4 or otherwise on reasonable terms for 
the purpose of EXPLOITING the above patent and 
ensuring its practical working in Great Britain 


fhe 





All inquiries to be addressed to B. SINGER, Steger 
Building, Chicago, Tlinois 7023 # 


Pr ae RIETOR of BRITISH PATENT No 
226,511, for ** Improvements in or relating to the 
‘ ‘ylinders. of Internal Combustion Engines,” is DE 
SIROUS of ENTERING into NEGOTIATIONS with 
interested parties for the GRANTING of LICENCES 
the - maaer on reasonable terms or for the SALE of the 
PATENT outright.—Communications please address 
to Messrs DICKER, POT and MERCER 
Chartered Patent Agents, 20 23, Holb wn, London 
EC. 1 7931 4H 


‘or 








7, FROr RIETOR of BRITISH PATENT No 
s dated January 18, 1922, relating to 
5 impr: al nts in Drop Hammers," is DESIROUS 
of ENTERING into ARRANGEMENTS by way of a 
LICENCE or otherwise on reasonable terms for the 
purpose of EXPLOITING the above patent and 
ensuring its practical working in Great Britain All 
inquiries to be addressed to B. SINGER, Steger 
Building, Chicago, Dlinois 7932 4H 









NHE PROPRIETOR of BRITISH PATENTS 
T Nos. 247.5902, 254.305, 259.949 and 2 63 
for “* An Impro ved. Bay Pitting Machine, is 


DESIROUS of TERING into ARRANGE 
MENTS by way th LICENCE and otherwise on 
reasonable terms for the purpose of EXPLOITING 
the same and ensuring the full development and 
practical working in this country 

All ommmnaeewens should be addressed to Mr 
GIOVAN FROVA, Via Balsalmo 9, Sesto San 
G coat (Milan), Italy 7933 H 





WORKED 
Following 


PATENTS TO BE 
Ts PROF RK IETOR of the BRITISH 
ATEN 

No. 287, 11. for ‘Improved Process of and 
Apparatus for Continuously Scalding and Dyeing 
Cotton in Bundles or Waste ; 

No, 289,708, for Improvements in and relating 
to Spocl or Cop Cores for Spool or Cop 
Dyeing ; ”’ 

No. 296,603, for 
Device for Mounting 
Dyed in Column 

is DESIROUS of ENTE RING into ARRANGEMENTS 
for the EXPLOITATION of his INVENTIONS in 
Great Britain under LICENCE or otherwise 
All communications to OFFICE DES INVEN 
TIONS, 63, Boulevard Emile Jacqmain, Brussels, 
Belgium 7037 


Process of and 
Bobbins to be 


* Improved 
Textile 





THE PROPRIETORS of LETTERS PATENT No 
292.301, relating to *‘ Wound Clasp,”’ DESIRE 
to DISPOSE of the PATENT or to GRANT LICENCE 
to interested parties at reasonable terms with a view 
to the adequate a of the patent in Great 
Britain.—Enqguiries to be addressed to RUR 
GISKA INSTRU MENT FABRIKS AKTIEBOLAGET, 
Negeringsgatan 31, Stockholm, Sweden 70209 





PATENT Ni 


Mme TRorniEss of BRITISH 
I 230,912 is PREPARED to SELL the PATEN' 
or to Lic ENSE British Manufacturers to WORK 


thereunder It relates to improvements in permuta 
tion locks Address, BOULT, WADE and TEN 
NANT, 112, Hatton-garden, London, EE. 728 Ww 





AGENCIES. 


Experienced Selling Grinding 

improved, cheaper, 

Engineer Office 
P1831 b 


GENT WANTED, 
A Wheels, for new patent, 
P1831, The 


wheel Address, 





FOR HIRE. 





ICHD. D. BATCHELOR, ARTESIAN WELL 
R ENGINEER (WATER SUPPLIES_ EXPERT). 
t Boring, Sinking and pemeing Test. 
NS er CORPORATION TE Two 

RINGS to 14,000,000 GALLONS PER AY (ONE 
GUARANTEED to 7,000,000). 
73, Queen Victoria street, E.C. 4, and Chatham. 
*Phones : Central 4908 ; Chatham 2071. 
Wires : Boreholes, London ; a Chatham. 
ESTAB. OVER 150 YEARS. 





AUCTIONS, Page 56 


BUSINESSES and PREMISES 
(For Sale, etc.), Page 56. 


EDUCATIONAL, Page 56. 
FOR SALE, Page 56. 
WORK WANTED, Page 56. 
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MERRYWEATHER 


LIGHT PORTABLE WATER TUBE 


BoITLlERS 


Made in many sizes, from 2 to 200 H.P. For Coal, Wood, Oil, Gas or other Fuel, 
FOR 
UP-COUNTRY, MINING, MARINE, INDUSTRIAL 


AND OTHER PURPOSES GENERALLY. 


Copy of the new catalogue, No. 384J, containing full particulars and 60 
illustrations will be forwarded post free on application to: 


MERRYWEATHER & SONS, LTD. 


Incorporating Shand, Mason & Co., 


GREENWICH, LONDON, S.E. 10. 
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ROUND TUBES UP TO 6 INCH 14 to 20G 


THE BRITANNIA TUBE C? 
GLOVER ST, 
BIRMINGHAM. 
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Write the Sole Manufacturers : 


’ FLEMING, BIRKBY & GOODALL, LTD., 


‘WEST GROVE MILL, HALIFAX, ENG. 
Teter emngRe | 3748 (2 limes). 
Lselon' i, Bread Street Place, EC2. 















THE 


PREMIUM SYSTEM of PAYING 


WAGES 


A few copies of this book, the standard work on the subject, 


are left. They form part of the fifth edition, which was 
revised to meet the great demand. 
Copies in cloth boards, Two Shillings and Sixpence each net. 
Post free to any address in the United Kingdom, 2s. 9d. 


28, Essex Street. 


Strand, W.C. 


“THE ENGINEER” Office, 























“THE ENGINEER” SERIES. 


The Production & Treatment of Vegetable Oils 


By T. W. CHALMERS, B.Sc., A.M.I. Mech. E. 
(Of the Editorial staff of ‘THE ENGINEER.”) 


Including chapters on the Refining of Oils, the Hydrogenation of Oils, the Generation of Hydrogen 
Soap Making, the Recovery and "Refining of Glycerine, and the Splitting of Oils. 
Folding Plates and Illustrations in the text. 


Cr. 4to. 21s. net. 





CONSTABLE & CO., Ltd. 10, eileies Street, London, W.C. 2. 





BRAKE LINING 


MADE BY :— 


CANDYS LD., SEACOMBE, CHES., The Power Transmission Specialists. 























FRICTION DECREASED. 


PACKING FOR STEAM ENGINES 


OvER 500,000 SUPPLIED. 


POWER AND FUEL SAVED. 


The most extensively used Automatic Self-Adjusting Metallic Packing in the World 





Telegrams: “METALLIC.” 





THE UNITED STATES METALLIC PACKING CO., Ltd., Soho Works, Allerton Rd., BRADFORD 


Branch Offices: 
LONDON : 116, Fenchurch St. LIVERPOOL: 632, Royal Liver Bldgs. SWANSEA: Pembroke Bldgs. GLASGOW: 52, St. Enoch Sq. NEWCASTLE: 2, Collingwood St., &c. ‘&e. 


Telephone : Nos. 4705, 4706 
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A Seven-Day Journal 


Bunker Coal. 


In a letter to The Times of December 2lst, 1931, 
Alfred Holt and Co., Ltd., of Liverpool, state that the 
quota and price restrictions under Part I. of the Coal 
Mines Act have a most damaging effect upon coal- 
burning ships using the Port of Liverpool. It is 
alleged that the tendency of these restrictions has 
been to increase bunkering costs at Liverpool by 
throwing the Liverpool market upon the high- 
priced supplies of the Lancashire, North Wales and 
North Staffs. coalfields, and removing from it the 
lower-priced supplies of the nearer and larger coal- 
fields of Yorkshire, with the result that coal-burning 
ships using the Port of Liverpool are obliged often 
to seek their main supplies of bunkers elsewhere, 
to the frequent upset of their loading arrangements 
and to the grave prejudice of the Port of Liverpool, 
the second port of the United Kingdom. Why, it 
is asked, should the hard-hit shipping trade of 
Liverpool be subjected to the arbitrary interferences 
of this purely selfish legislation ? It is pointed out, 
furthermore, that one of the other curious results 
of these manipulations is, for example, that Durham 
coal at times can be obtained in Rotterdam at a 
slightly lower price than similar quality coal at 
Liverpool, and a ship lying at Rotterdam and pro- 
ceeding vid Liverpool is consequently driven into 
coaling at Rotterdam. Thus the labour and plant 
in Liverpool lie idle while Rotterdam does the work 
and receives the dues. 


North Atlantic Traffic. 


Ir is already known that there was a very large 
decline in the number of passengers crossing the 
Atlantic during the year, but figures just published 
demonstrate that the decline was even greater than 
might have been expected. For the first eleven 
months of 1931 the number of West-bound passengers 
carried in vessels trading across the North Atlantic 
was 300,000, as compared with 540,000 in the corre- 
sponding period of 1930, a decrease of no less than 
240,000. It is estimated that this reduction represents 
a decrease of about £7,250,000 in fares. Although 
no figures are available as to the decline in East- 
bound traffic, there is no doubt that it also was large. 
The decrease in the number of passengers carried 
was distributed over all classes, the figures for 1931 
and 1930 being as follows :—First-class, 53,000 and 
71,000; cabin, 47,000 and 80,000; second-class, 
19,000 and 39,000; tourist, 95,000 and 133,000, 
and third-class, 86,000 and 216,000 respectively. 
The decline in third-class traffic was largely caused 
by the fact that America and Canada were not so 
open to emigrants’as before, but, although tourist 
traffic fell sharply it still remained the most popular. 
As far as the three British companies trading across 
the North Atlantic are concerned, the decrease in 
West-bound passengers fell from 271,000 to 132,000, 
while the figures for continental lines were 232,000 to 
150,000, and for Scandinavian 86,000 to 18,000. 


Miss England the Third. 


In a Journal note of December 11th we referred to 
Lord Wakefield’s statement at the Authors’ Club 
dinner on December 7th that there would be a “‘ Miss 
England the Third.” On Friday last, December 18th, 
the announcement was made that this new racing boat 
will be designed and built by John I. Thornycroft 
and Co., Ltd. at the Hampton Launch Works on the 
Thames. Messrs. Thornycroft have contracted to 
design and build the hull in close collaboration with 
Rolls-Royce, Ltd., of Derby, which firm will supply 
and install the propelling machinery. She is to be 
propelled by two 1931 type engines similar to those 
which were fitted in the Schneider Trophy seaplane 
in which Flight-Lieutenant Stainforth won the world’s 
air speed record at Calshot on Tuesday, September 
29th, when an average speed of 408-8 miles per hour 
was recorded. Before the final lines of the boat are 
decided upon exhaustive tank tests, we are given to 
understand, will be carried out. It is expected that 
**Miss England III.” will be completed and delivered 
to Lord Wakefield during April, 1932. Mr. Kaye 
Don is to be her pilot in further attempts to raise the 
world’s water speed record. The announcement is 
also made that Mr. Kaye Don will compete in the 
races for the D’Annunzio Trophy on Lake Garda in 
Italy and the Harmsworth Trophy in America. 


Agricultural and General Engineers. 


THREE members of the board of Agricultural and 
General Engineers, Ltd., and seven directors of 
associated companies within the group, have signed 
@ circular letter stating that they and their friends 
own more than one million shares in the company, 
and that on October 27th last they sent a memo- 
randum to the board calling attention to the present 
serious state of affairs and requesting an immediate 
investigation of the state of the company by Sir 
Gilbert Garnsey. The signatories are Messrs. G. 
M. Blackstone, T. Aveling, E. Bentall, E. J. Barford, 
W. G. Barford, E. E. Blackstone, H. V. Blackstone, 





L. Turner, James Howard and C. E. Bentall. It is 
stated in the circular letter that the directors refused 
to accede to the request contained in the memo- 
randum, although, subsequently, a resolution was 
passed authorising the chairman to invite an 
accountant to advise on the accounts of the company. 
The signatories of the circular letter do not consider 
that this action is satisfactory and maintain that no 
improvement in the company’s affairs can be expected 
unless a complete investigation is undertaken by an 
independent authority. They state that they are 
actively engaged in the business and that some 
are directors of the three most successful groups— 
Blackstone and Co., Ltd., Barford and Perkins, 
Ltd., and Aveling and Porter, Ltd.—and that the 
profits made by these businesses have never reached 
the shareholders owing to the fact that the dividends 
have been swallowed up by the heavy e of 
the company, which has paid no dividend for eleven 
years. A reconstruction scheme seems to be inevitable 
and, in consequence, they consider that their recom- 
mendation with regard to the complete investigation 
should be carried out without delay. 4 4 4 Since the 
issue of the above circular an official circular has been 
sent to the shareholders by the company stating that 
Lord Plender has been requested to advise with the 
board, which has also asked Sir Gilbert Garnsey to 
co-operate with him. The signatories of the first 
circular have issued another pointing out the differ- 
ences between their proposals and those of the board. 


The New Cunard Liner. 


Tue following official statement was issued by the 
Cunard Steamship Company, Ltd., from Liverpool 
on Monday, December 2lst :—‘‘ The Cunard Com- 
pany continues to receive many communications from 
the general public over the suspension of No. 534, 
which are indicative of the universal interest taken 
in the question by all classes of society throughout 
the country. While these lead to the conclusion that 
there is ample evidence of a very widespread desire 
to see the work recommenced as soon as possible, the 
directors feel that until there is some clearing of the 
immediate economic and monetary difficulties which 
beset the commercial interests of the country, it 
would not be prudent to consider a resumption of the 
building of the ship except on an orthodox basis. 
The public may rest assured that the company will 
continue to maintain its traditional and well-tried 
methods in financing, and resume its construction at 
the earliest possible moment consistent with this 
policy.” A trade union deputation numbering some 
thirty members of the Federation of Engineering and 
Shipbuilding Trades, the Boilermakers’ Society, and 
the Amalgamated Engineering Union, headed by 
Mr. W. Sherwood, of the General and Municipal 
Workers’ Union, called upon the President of the 
Board of Trade, on Tuesday afternoon, December 
22nd, when suggestions for financing the construction 
of the ship were put forward. The deputation was 
introduced by Mr. Will Thorne, and, in the absence 
of Mr. Runciman, was received by Sir Charles 
Hipwood, the Second Secretary of the Board of 
Trade. Mr. Sherwood presented a statement which 
was supplemented by further statements by Mr. Frank 
Smith and Mr. Westwood. In his reply Sir Charles 
Hipwood said that he would convey to the President 
of the Board of Trade what the deputation had put 
before him, and a reply would, no doubt, be sent in 
due course. The question of repairing British ships in 
foreign ports was also raised, and the hope was con- 
fidently expressed that British shipowners would cause 
repairs to be carried out at home whenever possible. 


Low-Temperature Carbonisation. 


At a luncheon given in honour of the Italian 
scientist Commendatore Piero Salerni, towards the 
end of last week, in London, Sir Eric Hambro referred 
to the recent paper read by Signor Salerni and Pro- 
fessor Wheeler at the Third International Congress on 
Bituminous Coal, held in Pittsburg. That paper had, 
he remarked, given full particulars of the Salerni low- 
temperature carbonisation process, from which, he 
said, it was not difficult to conclude that by that 
process the admittedly difficult problem of low- 
temperature carbonisation had been effectually 
solved. In it he saw the salvation of our once great 
coal industry, and he had decided that he himself, 
without either Government or public assistance, 
would shoulder the responsibility for the provision of 
the initial capital for its commercial development. 
With that end in view, Sir Eric has since stated that 
he intends early in the New Year to make a tour of 
the principal British mining centres in order to confer 
with colliery proprietors, miners’ officials, and indus- 
trialists with a view to ascertaining all the local 
conditions, so that eventually a low-temperature 
carbonisation centre can be set up. Before long, Sir 
Eric hopes to have this new industry in full swing. 
The process for the production of petrol from coal 
used by Imperial Chemical Industries, Ltd., was 
described by Mr. K. Gordon at a meeting of the Mid- 
land Institute of Mining Engineers, held in Sheffield. 
While speaking in the discussion of his own paper on 
“The Hydrogenation of Coal” at a meeting of the 
North of England Mining and Mechanical Engineers. 
Dr. A. Crawford put forward a strong plea for Govern- 
ment support in research work. A figure of 40 per 





cent. for ships now using oil as fuel was given, and it 


was recalled that oil fuel was almost without exception 
used in the British Navy. If the support given to 
research work was satisfactory there was a hope, he 
thought, that this country could be made entirely 
self-supporting as regards fuel. 


German Industrial Difficulties. 


Last week the A. Borsig G.m.b.H., of Berlin-Tegel, 
posted notices to the effect that the works would be 
closed down forthwith. More than 2500 employees 
are thus deprived of work, while it is expected that 
the office and technical staffs will receive notices to 
cease work at the end of the year. About 200 men 
have been retained in order to complete current con- 
tracts, but there would appear to be some difficulty 
even then, owing to the difficulty of obtaining mate- 
rials from sub-contracting firms. A statement issued 
by the firm, which, it may be recalled is one of the 
oldest firms of engineers in Germany, states that the 
closing down has been necessary in order to carry out 
an inventory in the interests of the creditor firms. 
Hope is expressed that the closing down may only be 
a temporary measure. With regard to the statement 
which appeared in the daily Press to the effect that 
the firm of Henschel and Sohn A.G., of Cassel, is 
closing down at the end of the year, we are officially 
informed that this is only a temporary measure, and 
it is anticipated that the works will re-open three 
months hence. The necessity for closing down was 
caused, on the one hand, by the world-wide cancella- 
tion or postponement of railway building programmes ; 
while, on the other hand, the firm wishes to take 
advantage of this lull in business to reorganise its 
three works at Cassel with a view to adapting them 
to meet the somewhat changed requirements of the 
present time. 


A New Communication Service. 


A system of communication between business 
establishment, which seems to resemble a scheme 
described in Toe Enorveer of July 8th, 1910, is to 
be put into operation within the next few months. 
All the technical tests have been completed and the 
G.P.O. is at present ascertaining what is likely to be 
the immediate demand for the service among business 
houses. The scheme will enable letters, reports, or 
any kind of message to be automatically type- 
written between any two offices in which the tele- 
printer machines are installed. The teleprinter is 
very much like an ordinary typewriter, and the same 
machine is used for both transmission and reception. 
The typist in one office simply types the material in 
whichever form it may be, and it is printed on the 
machine at the other end of the line, whilst at the 
same time a duplicate of the message is printed on 
the transmitting machine. Where the method is 
adopted it will largely put an end to letter writing 
in the ordinary way between one concern and another. 
A firm having private wires between the head office 
and the branches will be able to use the teleprinter 
by paying a rental based on distance, or alternatively 
people may become subscribers to the teleprinter 
exchange system, in which case the cost will be 
limited to the time the service is used. As the tele- 
printer works over any distance covered by the tele- 
phone, there is no reason why it should not be used 
between this country and the Continent. When the 
scheme is nationally adopted there will be a network 
of teleprinter exchanges all over the country, and 
subscribers will be put into rapid communication with 
customers or agents, irrespective of whether they are 
one mile or a thousand miles apart. 


Financing the French Line. 


In our leading article on the new Cunard liner last 
week, when discussing the international competition 
in Transatlantic passenger traffic, we stated that the 
French Government, in its efforts to finance the 
French line and to forward the construction of the 
new super “ Ile de France,”” was not finding its task 
a light one. That fact was confirmed by the vote in 
the French Chamber on Tuesday last, December 22nd, 
which sent back the Bill advocating further State 
support, to the Finance Committee, an adverse 
Government vote of 275 to 266 votes being recorded. 
The Finance Committee was immediately convoked. 
The Bill authorises a further loan of 300,000,000f., or 
£2,400,000 at par, and provides for an increase in the 
mail subsidy*to 30,000,000f., or £240,000. In the 
discussion it was stated by Monsieur Bertrand, who 
presented the report of the Committee, that the alter- 
native to further support was the bankruptcy of the 
French Line, which would have the gravest conse- 
quences. nents of the Bill contended that in 
addition to the £2,400,000 now suggested, the company 
would need a further £5,000,000. In defending the 
Bill, Monsieur de Chappedelaine, Minister of Mer- 
cantile Marine, stressed the importance of retaining 
France's share of the Atlantic traffic. If it were 
alluwed to lapse there would, he contended, be 
a serious diminution in the number of North 
American visitors to France. The discussion 
revealed a variety of opinion concerning the comple- 
tion of the super “ Ile de France,” and various speakers 
suggested that having in view the suspension of work 
on the new Cunarder, it might be advisable to hold 
back the completion of the French ship, at least until 
the intentions of other countries were known. 
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The Laws of Ship Resistance. 
By G. 8. BAKER. 


No. VI. (conclusion).* 


APPENDAGE AND WIND RESISTANCE. 


In framing these notes the object has been to show 
how the resistance of various appendages arise, their 
relative proportions, and the extent to which this 
resistance may be varied by change in design. This 
has involved, in most cases, giving approximate 
formula for their resistance which can be used with 
reasonable accuracy to calculate appendage resist- 
ance. Such a calculation is never very satisfactory 
as the most important term in the formula—speed—is 
always an approximation. At the end of the notes 
average allowances are given, and in special cases 
these formule are guides as to whether any variation, 
and how much, should be made in these average 
figures. A fair indication of the variation of wind 
resistance for different superstructures is given, but 
a little judgment is always required in making an 
assessment in any particular case. 

Shaft Casings or Bossings and Shaft Struts.—The 
bossings are really part of the propulsive mechanism 
of the ship, and more variation is likely to arise from 
their effect upon the propeller efficiency than from 
their own resistance. Consideration must always be 
given in the first place to this effect. Where the shaft 
leaves the ship, a casing or fashioning, tapered 
towards the after end must be worked around the 
shaft at this point, or there will be a definite break 


| 18in. thick for ship, close to the hull, and the lines 
| along which the shaft bossings join the hull should follow 
these 


streams. Such a set of lines is shown in Fig. 16. 
| In the figure, the trace lines A B C and D E F passing 
through points on each section, where the bossing 
joins the frame lines, follow the general stream line 
flow as found without the bossing. The presence of 
| the bossing and the action of the propeller will alter 
| the flow a little, but the main body of water along the 
| top and bottom of the bossings will reach the trailing 
| edge with the same velocity and coalesce without eddy 
| formation. If the lines A B C and D E F cut upwards 
'and across the flow lines, it will mean that the 
bossings are restricting the inner upper layers, and 
‘expanding the corresponding layers beneath them. 
These layers would then reach the after end of the 
| bossings with different velocities on upper and 
| lower surfaces, an undesirable thing in itself. Such 
| a change of angle increases the resistance, as shown for 
| @ particular model in Table XXII. At the same time 
_ it promotes an angular flow of the water into the screw 
| dise, which affects the slip angle and efficiency by 
| varying amounts at different radii, and in opposite 
| directions with inward and outward turning screws. 
| The increase of resistance is lowest and usually the 
| aerew efficiency, highest, with bossings arranged to 
follow the streamline flow. 

At the after end of the bossing the maximum slope 
| of the casting to the general run of the top and bottom 
| of the web should not exceed 15 deg. This is illus- 
'trated in Fig. 17. The fore edge of the propeller 
| should in any case be kept well away from the line B 
| in the figure at which the 15 deg. lines meet. If these 
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Fic. 16—STREAM LINES AROUND 


in the water flow and consequent eddy-making. If 
the shaft is to be supported on A brackets at its after 
end the above fashioning need only be quite short so 
far as resistance is concerned. In many cases in 
order to facilitate access to the shafting, this casing 
is worked right to the end of the shaft, the A brackets 
then being replaced by a spectacle frame casting which 
forms the after end of the bossing. With bare shaft- 
ing supported on A brackets, water must necessarily 
flow obliquely across the shafts, and a slight amount 
of eddy-making take place. A bossing or webb will 
prevent this, but as a set off one has the additional 
skin friction of the web. With all such webs it is 
necessary to place them at such an angle that they 
cause minimum interference with the general flow of 
water past the ship. Model experiments have shown 
that in general the most resistful form of support for 
shafting is a web carried to about half the outboard 
length of the shaft, with an A bracket just in front of 
the propeller. The least resistful is an A bracket with 
only a very short tapered fairing piece where the shaft 
leaves the hull. Any outboard coupling on these 
shafts should be suitably shrouded by working an 
elliptical nose in front and filling behind with a 
conical tapered piece of small angle—about 10 deg. 
The actual shape which a bossing should take can 
be determined by measuring the direction of the 
stream flow around the stern in the vicinity of the 
bossings.° This is done by means of “ flags”’ fixed 
to spindles which are passed squarely through the 
hull to the inside of the model. A graduated scale is 
fixed inside, and when the model is towed down the 
tank, the flags take up a definite position given by an 
indicator inside the hull. These positions are after- 
wards marked on the hull surface and lines are drawn 
on the model, which everywhere run parallel to the 
flag marks. This will give the flow of a layer some 





* No. V. appeared December 18th. 





@ 
STERN, WITH ADJUSTED BOSSING 


rules are followed twin bossings will have a resistance 
little more than their estimated skin friction—taken 
on their own length—and varying from 2-0 per cent. 
on full to 4-0 per cent. on fine mercantile vessels, 
and 6 per cent. on express liner and cruiser forms. On 


TaBLe — a of Angle of Bossing on Resistance of Model 
W. J. Luke's Tests with Twin-screw Model. 


Beam 58 -5ft., draught 17 -6ft., prismatic coefficient fore body 
0-627, after body 0-719, spread of screws (centres) 19-6ft. 


| 


Angle of bossing to horizontal, 











ML co ec. a6 se es 22-5 45-0 67-5 
Hull resistance with bossing | , | 1-04! 1-03 | 
Hull resistance without bossing_ 10 ba 3-06 
| 
_Note.—With fuller vessels the angle for ist 
diminishes. Also with outward-turning screws the ing should 


be a little nearer horizontal than the position for minimum 
resistance. 


quaruple-screw ships the bossing resistance for ship 
should vary from 4-0 per cent. to 6-0 per cent. These 
percentages are for ship and not for model—on the 
latter they would be roughly twice the amounts 
given above. With a fairly full mercantile form 
doing 11-0 to 12-0 knots on 400ft. length the angle of 
the web to the horizontal in the body plan should be 
roughly 15-0 deg., at most 20-0 deg., with normal ship 
proportions. With finer forms having more V-shaped 
sections aft, or with cruiser sterns of moderate depth 
the angle of bossing usually increases up to 25-0 deg. 
For intermediate liners with quadruple screws placed 
on about the same level the angle of the wing screw 
bossings should be about 40-0 deg., and of the inner 
screw bossings about 25-0 deg. or a little less. 

When A brackets and external propeller shafting 
are used the resistance can be taken either as a half 





to one per cent. less than that for solid webs, or be 
worked out in detail. The approximate resistance of a 


strut in sea water placed “fore and aft ’’ as regards 
the stream flow is given by 

Resistance in pounds=kSV,? . (20) 
S being the wetted surface of the strut in square feet 
both sides, V, the velocity in knots through the wake 
water, k has a value 0-012 for shape B, 0-036 for 
shape A, in Fig. 18. 

The resistance of a rotating shaft inclined at a small 
angle to its direction of motion is not known exactly. 
When not rotating the resistance of such a shaft pro- 
jecting from a ship’s surface may be taken as 

Resistance in pounds=0-2/dsin6@V,? . (21) 
where d is the diameter of the shaft in feet, J is its 
outboard length. 6, the angle at which the water is 
flowing across it, varies from 20 deg. to 10 deg. for 
full and fine ships respectively at its fore end to about 
2 deg. at the propeller. 

When the run is varied in fullness the two factors | 
and sin § tend each to cancel the variation of the 
other. Since neither V, nor 6 is known very accurately 
for any ship, this method is never very reliable, but 
the details serve to show where loss occurs, and the 
effect of strut shape. 

Rudder and Rudder Post, Twin-screw Ships.—There 
are two main types of rudder. The old navy type, 
plated on both sides, presenting to the water an 
unbroken surface, slightly convex in horizontal cross 
section. If balanced, it has no post in front of it. 
If unbalanced, the general practice is to bring the 
stock close up to the post, leaving practically no gap 
between them, so that for stream flow purposes the 
rudder and its post constitute one smooth surface, 
and with twin-screw ships forms a clean continuation 
of the hull. The addition of an unbalanced rudder of 
this type to a twin-screw model of prismatic coefficient 
0-58 caused a reduction of 2-0 per cent. in resistance, 
despite the increased wetted surface due to the rudder. 
In a second twin-screw form with prismatic coefficient 
of run equal to 0-652, with length of run equal to 
three beams, there was no difference in the resistance 
with and without such a rudder. 

The second type is the ordinary “ plate ’’ rudder 
consisting of a vertical stock with a considerable gap 
between it and the rudder post. Behind the stock 
comes a flat plate with three to six horizontal arms 
with large excrescences to secure it to the stock and 


——— General Line of Top 









Bites General Line of Bottom 
FIG. 17 Fore & Aft Section, Normal to Web, at After 
End of Bossing. 


After End 
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| | to 
| | | 6-0 
Rudder Plate Pintle | 
(faired in) Stockh | Gap Post Fin 
FIG. 19 Horizontal Section of Rudder, Rudder Post, & Fin. 
Single Screw Ship. 


The Dotted Line Shows an Alternative & Full Shape for Line A.8.C.0.E. 


“Tue Excwece” ® 


carry the pintles. At the upper end of the stock is a 
large coupling. All of these abrupt features mean 
eddy making, amounting to 1 or 2 per cent. loss in a 
twin-screw ship of intermediate liner type. This can 
be reduced in a built ship by placing the coupling 
vertical and fore and aft, fairing over the bolts with 
cement, and covering the gap between stock and post 
with plating or filling it in as much as possible. In 
any new ship all these features should be stream- 
lined. 

In a single-screw ship the rudder and its post are 
placed in the slip stream of the propeller, and a plate 
rudder as above described then increases the resist- 
ance by some 3-0 per cent. to 4-0 per cent. Recently 
it has been shown that if a fin is worked on the middle 
line plane of the ship, filling the gap between the fore 
side of the post and the trailing edge of the propeller, 
it will increase the propeller efficiency and reduce the 
power for a given speed in a large variety of ships. 
This cannot be discussed here, it need only be 
said that to secure the best results with such 
an arrangement the fin, rudder post, stock and 
rudder should be arranged to form a complete and 
single streamline body with its fore edge about 4: 5in. 
to 6-Oin. aft of the plane of the trailing edge of the 
propeller. Fig. 19 shows the arrangement in outline. 
The actual shape of the line ABCDE is of no 
importance, and the same propulsive result would be 
obtained with the narrow as with fuller form in the 





figure. The position of the maximum ordinate, the 
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rudder stock and pintle axis within the outline can | 
be varied quite materially without any effect upon the 
result. The gain from a complete adoption of the | 


| prepared to take the precautions necessary for a 


definite result, on a matter rather remote from the 


object of the trial in the minds of the principal people 


above treatment of the rudder, &c., compared with | concerned. 


the results with the normal plate rudder, varies from | 


1 or 2 per cent. with a form already giving good | 
results to 10 per cent. or 12 per cent. for a full form of | 
poor performance. 

In many shallow-draught vessels, destroyers, &c., 
the rudder projects through a rather flat-bottomed | 
stern, has no bottom support, and no structure in 
front of it. This is called a ‘‘ spade” rudder, and is 
usually plated with a fair smooth surface. The 
resistance in this case can be calculated from formula 


proportions would have a resistance varying from 
1-0 to 1-5 per cent. the naked hull resistance. 


Bilge Keels.—The direction of the streamline flow | 


around the bilge can be determined by the method 
described in dealing with shaft bossings, and a bilge 
keel trace can then be put in following the stream 
flow. Experiments on a number of models have shown 
that along the parallel body such a trace will retain 
almost its usual position on the bilge turn, moving 
slightly out as it goes aft. Quite material changes in 
speed make very little difference to this trace, except 
in the entrance, where it is affected by the varying 
wave motion. For this reason it is never advisable to 
work a bilge keel very far into the entrance, if there 
is material wave motion at the service speed. It 
can, however, be carried some little way into the run 
if desired. As regards their resistance, it should be 
observed that the keels are in the frictional belt, 
and that the gliding velocity of the water past the 
keel at its base will therefore be approximately 
0-5 V. If the depth of the bilge keel is equal to the 
thickness of the frictional belt, the gliding velocity 


| through water. 
(21) for strut B of Fig. 19. Such a rudder of normal | 


One difficulty in the measurement of this resistance 
on @ model, is the very small size of many hull 
features when made to model scale. With the highest 
| air tunnel speed available, the Reynolds number is 
| far too low for any accuracy, unless the air is under 
@ pressure of at least 10 atmospheres, and no variable 
| density tunnel will take a ship model of even 6ft. 
| total length. A partial solution of the difficulty 
has been tried by towing models of the superstructure 
The theoretical laws of resistance 
are the same in air and water, and a Il6ft. to 18ft. 
model can be towed at any angle to the “ wind,” 
as represented by the velocity and direction of tow. 
The Reynolds number which can be reached without 
creating waves is approximately 4-5x10*. The 
tests were made with three different types of hull : 


C, a tanker with “‘ three island ’’ structures above | 


the upper deck and one funnel well aft. 

I, intermediate steamer, three island structures, 
with the funnel on the centre one, which 
was fairly long. 

L, an Atlantic liner, with short forecastle and 
well, long complete midship structure 
lined along both sides with double-tier 

boats. 
The results were expressed as follows :— 


Let B, be the area of main hull above water in 
square feet projected on a transverse 
plane. 

B, be the area of the superstructure, funnel, 
&c., projected on a transverse plane. 
The air resistance of the main hull per unit projected 
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Fic. 20—-WIND RESISTANCE FORCES ON HULL 


Values of wre for Three Types of Ship-Cargo, Intermediate and Liner. 


on its outer edge will be 1-0 V. The thickness of 
the frictional belt is given by equation 3, page 534— 
Article No. L., November 20th—and at 100ft. and 
300ft. from the stem, would be 0-9ft. and 1-7ft. 
respectively. If the bilge keel is kept within such 
limits, its head resistance is kept down without any 
detriment to its action in extinguishing rolling. 

An estimate of the resistance of a bilge keel can be 
made from its frictional resistance assuming a mean 
velocity based on the above according to its depth ; 
but it is simpler to reckon the area of the keels— 
both sides—as additional wetted surface of the ship, 
and to increase the skin friction in the same propor- 
tion. Lee has shown that in non-turbulent flow this 
exceeds the correct value, but with turbulent flow 
the same conclusion will not necessarily hold good. 

Such an estimate assumes that the bilge keels are 
correctly placed in the stream flow. If placed 
obliquely across the flow, eddy resistance will -be 
introduced, the approximate excess resistance being 
given by : 

R in pounds=k A a* V* 22 
where A is the area of one side of the two keels in 
square feet ; 
a is the angle of ‘obliquity i in degrees ; 
k has a value of 0-001 for all small angles ; 
Vis the ship velocity in knots, this being 
taken since the outer edge of the keels 
on which the eddies are formed, is outside 
the frictional belt. 
A pair of bilge keels of area 400 square feet at a mean 
angle of 2-5 deg. from the best position, at 20 knots, 
will require an effective horse-power of 64 additional 
to that due to friction. 


Air Resistance of Above Water Hull and Super- | 


structure.—It is impossible to obtain a measurement 
of this at sea, as any wind creates waves, and the 
effect of these upon the ship and its propellers cannot 
be separated from the air resistance. On the measured 
mile similar difficulties would occur, but it is rare 
for a trial to be made in a severe wind, and no one is 





|of individual appendages, superstructure, &c. 


area, was considerably lower than that of the super- 
structure, the ratios being : 








Type of hull. 
c I L 
Wind shoad «5 0-31 0-27 "0-26 
Wind astern. 0-36 32 0-26 





If the main hull is expressed in terms of “* equivalent 
superstructure "’ area, the total projected area above 
water can be written as : 


(B,+ 0-31 B,) for type C with wind ahead, &c. 


Calling this area B, the wind resistance R, along the 
axis of the ship, is given by : 


R=k B V* lb. (23) 


where k is given in Fig. 20, and V is the relative wind 
speed in knots. The figure covers a wind from any 
direction within 50 deg. of ahead or astern. For 
example: If B, is 1500 square feet, B, is 2000 square 
feet, on a liner, and the relative wind s V is 
30 knots at 30 deg. from the bow, the k value in Fig. 20 
is 0-0048 and ahead resistance 


=0- 0048 (2000 + 0-26 x 1500) (30)*= 10,300 Ib. 


In still air, the air resistance in loaded condition 
for the three types of ship tested, expressed as a 
percentage of the naked hull resistance at service 
speed, was 2-7, 2-7 and 2-1 respectively on C, I and 
L types. 
Total Appendage, Superstructure and Weather 
Resistance.—In framing estimates for the power 
required for propulsion, it is not always possible and, 
in many cases, not necessary, to calculate the resist- 
For 
many years at the William Froude tank an allowance 
varying from 10 to 12 per cent. has been made for 
these features for loaded ship, in fine weather, on 
the measured mile, i.e., in protected waters. For 








| duct, 3ft. 





such vessels as cross-channel steamers, war vessels 
and river passenger steamers, having high super- 
structures, this allowance should be increased, up 
to 14 per cent. in a few cases. Similarly, with a vessel 
in ballast trim, a small increase in the allowance 
is required. These figures are based partly on model 
tests, and partly on the results of ship trial analysis 
of good forms with correctly placed bossings. Roughly, 
this percentage can be assumed to be made up as 
follows : 


Tastx XXIII.—Standard Appendage Allowance for Measured 
Mile Conditions. 





Fast 
Item. eeemmntieea ships. passenger 
— vessels. 
Single Twin. 
EE i» sees ae 0 2-5 4-0 
Bilge keels - 3 2-5 2-5 
Rudder .. . sd 4°5 2-0 1-5 
Above water - 2-5 3-0 2-0to4-0 


In estimating for average weather at sea, an addi- 
tional allowance must be made to take account of 
the resistance due to wind on the above water hull, 
and the loss arising from the action of waves on ship 
and propeller. Analysis of a number of ship logs 
shows that this may be taken as approximately 
20 per cent. for the North Atlantic, varying down to 
15 per cent. for the South Atlantic and Pacific, i.c., 
the horse-power required at the service speed will 
be that obtained on the measured mile at this speed 
plus the above additions. 

These allowances do not cover very rough weather, 
during which the risk of damage to the ship and 
engines necessitates lower engine revolutions. At 
this lower speed, although the rough weather effect 
is high, the total power used is actually below that 
of the service speed with normal allowances. 








Shanghai Waterworks Extensions. 


By H. STRINGER, B.A. A.M. Inst. C.E., M.I. Mech. E., 


Deputy Engineer-in-Chief. 
No. LI. (conclusion).* 


Rapip Friutrers (continued). 


As the efficiency of operation depends almost 
entirely on the arrangements for backwashing, 
the following details as to the combined under- 
drainage and backwash system are given. Each 
filter has an area of 1400 square feet, and is divided 
into two parts, 4lft. by 17ft. 2in., fed by a central 
6in. wide, with a clear water duct under- 
neath, 3ft. 6in. by 2ft. 6in. The design of the under- 

and backwash system is what is known as 


| | the * Tilinois Standard.” 


There are seven wash water troughs per filter. 
They are fixed at 5ft. 10in. centres and 6ft. 6in. 
above the filter floor level with a free-board from 
sand level to lip of 2ft. The troughs are constructed 
in reinforced concrete 2in. in thickness, with a semi- 
circular bottom of 7in. radius inside, with a rectan- 
gular section 12in. deep by l4in. wide above. They 
are constructed with a fall of 3in. in their length of 
17ft. 2in., to the central duct. The sizes of these 
troughs are based on an expansion of 45 per cent. 
with the sand selected. The under-drainage and 
washing system consists of forty-eight laterals per 
half filter fixed 10in. apart. They are of cast iron, 
4in. in diameter, with thirty-five ¥in. holes per lateral 
at 6in. centres. Experiments with an under-drainage 
system in porous concrete proved a failure in practice. 
The system was designed on the following basis :— 
Total area of strainer holes, 0-2 per cent. of filter area ; 
laterals three times total area of strainer holes ; 
manifold or duct 1} total area of strainer holes. 

Venturi-type rate-controllers and loss of head 
gauges are employed for the regulation of the filters. 

As regards rapid filter sand, the ordinary slow sand 
filter yields 44 per cent. of a sand within the required 
limits, its effective size being 0-44 mm. in diameter, 
the size of sand which gave 60 per cent. finer than this 
size being 0-80 its uniformity coefficient thus being 
1-82. 

Sand of suitable quality is then obtained by 
rejecting that which was retained on a sieve with 
18 meshes—1-15 mm.—to the inch and keeping that 
which was retained on a 40 mesh to the inch screen— 
0-43 mm. The coarse sand retained on the 18-mesh 
sieve is then re-screened through a 10-mesh sieve— 
2-10 mm.—and that which is retained rejected, 
while that which passes but is retained on the 18-mesh 
sieve is kept. After screening the filter is filled with 
2ft. 3in. of the first sand and 3in. of the second, 
the complete filtering medium being as below :— 

Quantity for 


one filter. 

Mesh. Cubic feet. 
Sand, 2ft. 3in. 18-40 3150 
in. ; 10-18 350 
Gravel, £- 1 join... 3in. 350 
in. 3in. 350 
in. + 3in. 350 
ps lin. 4in. 467 
2}in.—lin. 5in. 583 


* No. I. appeared December 18th. 
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The details of the piping which feeds and drains | daily demand usually occurs in August and was | all of the compound type with the exception of Nos. 9 


the filters are as below: — 


Influents for settled water 
Sewer for wash water 
Wash water pipe 


20in. in diameter 
36in. with 30in. tees to filters 
30in. with 24in. tees to filters 
and 18in. to clear water 
a chlorinating chamber 
This is designed to supply 27,400 gallons per minute with a 
head of 40ft. from a wash water tower of 165,000 gallons capacity, | 
90ft. by 30ft. by 10ft., giving ample water for a six-minute wae | 


All piping passing through water-bearing walls is | 
fitted with puddle flanges and the concrete round all | 
such castings is specified as 1:1:2. Fig. 12 shows | 
the general appearance of a rapid filter battery, with 
wash-water tower to the left. Fig. 13 shows the pipe 
gallery;and system of piping with raw water mains on | 





In common with all waterworks undertakings, the | 
company has to deal with a very variable daily load. | 
Thus the ratio of the average to the maximum hourly | 


| demand is approximately 1-7, but the engine capacity | pump 


must be capable of meeting the maximum demand, 
and the mains must be of similar capacity. A further | 
handicap is that the maximum hour demand increases | 
at a greater rate than the average day demand, with, 
consequently, more rapid decrease in the load factors | 
of the older units, the natural policy being to run the 
newer and more economical units at high load factor. 
At night, for a period of about six hours, demand on 

















FiG..12—RAPID FILTER BATTERY-—-WASH WATER 


top, sewer in the middle, wash pipe, clear water and 
rate controllers on the floor. 

In operation, these filters have been uniformly 
satisfactory. The rate of working is 100 gallons per 
square foot per hour, and the filters are washed at a 
6ft. loss of head, but always once in twenty-four hours, 
the percentage wash water used averaging 3-62 for 
the year 1930. The bacterial reduction from river to 
filter effluent is 99-51 per cent., and after chlorination 
at the filters 99-99 per cent. Pre-chlorination was 
introduced in the summer of 1929, and it has reduced 
the bacterial load on the filters by 90 per cent. with 
consequent further improvement in the effluent. 
The average dose used is 0-5 part per million. Chlori- 
nation is also used on all suctions of the main pumps, 
the average dose being 0-2 part per million. 


GENERAL. 


This completes the description of the major exten- 
sions, but much additional work has been carried out 
on engine-house extension and engine foundations. 
As regards general principles influencing local design, 
the following factors are perhaps worthy of notice- 

B. coli are present in the local soil, and every 
precaution has to be taken against leakage in water. 
bearing structures. Owing to the possibility of deeper 
local excavation, and to the fact that the local mud is 
known to flow under certain conditions of pressure at 
angles as low as 10 deg., the principle of rafting 
which prevailed prior to 1925 has been abandoned, 
and all structures are now piled, an adhesion of 300 Ib. 
per square foot for squared, and 350 lb. for tapered 
piles being adopted, the usual impact formule being 
inapplicable. Loads without settlement up to 430 Ib. 
per square foot have been applied. 

Except in the case of engines, piling takes the 
balance of load over 1000 Ib. per square foot ; in the 
case of engines, the whole load is so taken. For a 
tunnel for three 40in. mains under the main road 
which divides the company’s property, the soil load 
was limited to 600 Ib. per square foot, as settlement 
in that area would have been a serious matter. 


Pumprnc MACHINERY. 


Shanghai’s water is an entirely pumped supply. 
Table I. below shows the monthly consumption and 


Taste I.—Monthly Consumption. 








1930. - 1929. 
Month. —— 

Total Daily Total Daily 
monthly, average, | monthly, average, 
gallons. gallons. gallons. gallons. 

January ..| 1,061,158,580| 34,230,922 950,198,978) 30,651,580 
February ..| 887,920,778 31,711,456; 860,455,967| 30,730,570 
March .| 1,055,072,907| 34,034,610! 966,547, 31,178,936 
April. . -| 1,046,525,215 34,884,174; 979,797,266, 32,659,908 
May .. .| 1,167,115,376, 37,648,883 | 1,063,467,570) 34,305,405 
June .| 1,267,086,853, 42,236,228 | 1,144,506,265| 38,150,209 
July .. .| 1,483,967,204) 47,869,910/ 1,326,979,333| 42,805,785 
August’. .| 1,530,683,681 49,376,893 | 1,395,021,857) 45,000,705 
September | 1,335,600,177| 44,520,005 | 1,210,744,431) 40,358,148 
October .. 1,211,043,095 39,065,906 | 1,149,616,529) 37,084,404 | 
November | 1,138,741,805 37,958,060 1,060,046,008 35,334,867 
December 


1,135,044,771) 36,614,347 | 1,040,343,233) 33,559,459 


daily average for the years 1930 and 1929. Maximum 


TOWER ON LEFT SIDE 


the mains falls to less than half the maximum capa- 
city, and during that period water is transferred to 
reservoirs in the Western District—6 - 5 miles distant— 
to the extent of about two million gallons a day. 
Motor-driven centrifugal booster pumps of a capacity 
of 780,000 gallons an hour are installed for that 


purpose. 
Tyre or Drive. 


Prior to 1929 it was the Company’s practice to use 
plunger pumps and steam drive, which was found to 
be economical at high load factors, the peak load being 
taken by the older and more highly depreciated units. 
In 1929 the rise in operating cost and the onset of 
the fall in exchange resulted in the adoption of Diesel 
drive and centrifugal pumps on account of absence of 
standby charges, lower operating costs, and much 
decreased capital cost. Further fall in exchange 
compelled the adoption of the electric drive on account 
of still lower capital cost.1_ The increasingly important 
factor of obsolescence, in view of possible future 
improvements in design, was also not without its 
weight in the adoption of this policy. 

Table IT. gives all the necessary details relating to 
the*main pumps, and with regard to operation it 
shouldjbe stated that in 1930 14,319,960,442 gallons 
were pumped against an average head of 130ft. at a 


| 53,496,807 and 50,796,404 gallons for the years | and 11, which are triple-expansion, the first being a 
| considered. 


Taste II.—Description of Main Pumping Engines. 


Steam Aver 
Main; Date Load per Capacity day water 
in- factor,| W.H.P.| W.H.P.| gallons | pumped, 
No. | stalled. 1930, per per 24th April 
% hour, hour, 1930, 
Ib. M.G. 
Station No. 1— 
3 1907 9-01 19-30 167-2 | 260,000 2-236 
(rebuilt) | 
1903 0-19 20-80 161-4 | 268,000 -= 
5 1911 13-64 18-40 224-0 | 316,000; 3-404 
10 1927 46-31 14-70 304-5 400,000; 7-765 
Total 13-405 
Station No. 2— 
6 1919 59-09 14-90 252-0 | 384,000 5-449 
7 1921 47-23 16-19 213-0 | 295,000, 4-389 
8 1921 1-17 26-80 295-0 | 368,000 1-066 
*9 1926 53-16 14-70 442-9 600,000 _ 
Total 10-904 
Station No. 3— 
ll 1928 77-26 10-50 560-0 600,000 14-878 
*12 1930 15-69 | 2-cycle 560-0 600,000 — 
Diesel 
*13 1930 82-55 Electric 650-0 660,000 
Total 14-878 
Grand total 39-187 


Average load factor, 41-71 per cent. 


* No. 9 engine under repair ; Nos. 12 and 13 were only erected 


in June. 
horizontal double-acting pump and the last a vertical 
single-acting set. 
Fig. 14, p. 671, and Fig. 16, p. 678, show the three 
latest units for steam, Diesel, and electric drive. 
As regards primary—river to settling tanks—and 
secondary — settling tanks to filters — pumps, 
Table III. gives the necessary details with regard to 
them. The pumps are all of the centrifugal type. 


Taste III.—Description of Primary and Secondary Pumps : 
Centrifugal Type. 


Working Output B.H.P. Drive.| Date 
heads. R.P.M.| g.p.-h. installed 

Prima mpe : 

No. ia Pezott. 290 =61,250,000' 300 Electric) 1919 

15 30ft. 290 1,250,000, 300 a 1919 

17 19ft. 260 1,000,000 190 Diesel 1926 

20 19ft. 250 500,000, 100 2 1930 

21 19ft. 250 500,000 100 o 1930 

22 19ft. 428 1,000,000| 175 Electric, 1931 
Secondary Pumps 

No. 6 32ft. 220 200,000 90 © 6Steam 1902 

7 32ft 225 400,000 90 9 1906 

9 33ft. 170 200,000 85 Gas 1911 

10 33ft 160 200,000 85 0 1911 

12 30ft. 170 450,000 120 oo 1919 

13 30ft. 160 450,000 120 Electric 1919 

16 30ft. 175 450,000, 120 ” 1923 

18 26ft. 260 1,000,000 190 Diesel 1927 

19 26ft. 325 1,000,000 180 * 1929 

23 33ft 480 450,000' 120 Electric 1931 

24 33ft. 480 450,000 120 °° 1931 


It will be observed that there are four types of 
drive. Policy as regards new orders has crystallised 
into the adoption of half electric and half Diesel for 
power purposes, as no waterworks could ever be 
dependent on one source of power only. : 

The type of Diesel engine adopted was, in the 
first place, the four-cycle air injection, but though 
experience with these engines has been entirely satis- 














Fic. 13—RAPID FILTER PIPE GALLERY 


coal? consumption of 1921 Ib. per million gallons. | 
All these pumps, except Nos. 12 and 13, are of the 
steam-driven plunger type. These steam units are | 


1 Power is purchased by the company at an average cost per | 
kilowatt-hour, 65 per cent. load factor, of Tis. 0-014 (G$0-006 | 


| or ¢d.); maximum demand charge Tis. 2-60 (G$1-08 or 4s. 5d.) 
| per kilowatt. . 


Power factor correction 
2 Calorific value of coal, 11,600 B.Th.U. per Ib. 


factory, lower capital costs have led to the experi- 
mental adoption of the solid injection two-cycle 
engine in the latest secondary unit. The later electric 
motors are of the auto-synchronous type, owing 
to their capacity for power factor correction. 

The suction gas engine was adopted at a time when 
anthracite was cheap and easily obtainable, but civil 
war and difficulties of operation in times of trouble 
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have led to the choice of an alternative electric drive 
for two of these pumps and the placing of the balance 
permanently in reserve. The two remaining steam 
units are only run occasionally. 

Figs. 16 and 17, page 678, show the two types of 
oil engine drive. 

MEASUREMENT OF PuMP OvuTPUT. 

In the case of centrifugal low-lift pumps measure- 
ment of output is made by Venturi meters of local 
design, pitometers, and imported Venturi meters 


being used forthe main centrifugal pumps. An 
allowance of 2 per cent. is made for pump slip. 


Borers. 


Prior to 1927 all the boilers installed were of the 
Lancashire type, three being for pressures of 100 lb. 
and five for 150 Ib. The low-pressure boilers have been 
fitted with improved grates and the 150 Ib. boilers 
have automatic stokers of the underfeed type with 
forced draught. Experiments are now being made 
with a Hodgkinson’s coking stoker working with 
natural draught The steaming capacity of these 
boilers is 7000 Ib. per hour. 

In 1927 a Babcock and Wilcox water-tube boiler 
was adopted to supply power to the last steam unit— 
No. 11. The pressure is 250 lb. and superheat 190 deg. 
Two boilers were installed, one of 13,000 Ib. capacity 
capable of dealing with two engines similar to No. 11, 
and one of 8000lb. capacity. In order to utilise 
the excess boiler power thus provided, and to work 
these boilers to full capacity, a by-pass steam main 
with desuperheater has been installed to serve the 
engines normally dealt with by the 150 Ib. boilers, 
This arrangement will eventually reduce steam demand 
on these rather inefficient units to one boiler, which, as 
stated above, is being fitted with a new stoker. 

The average evaporation from the boilers was, in 
1930 :— 


Average Feed Econo- Boiler 
Pressure. Super- actual tempera-| miser. efficiency. 
heat. evaporation. ture. 
Lb. Deg. Deg. Fah. | Deg. Fah. Pe: cent 
100 100 5-32 219 | 83-5 45-6 
150 100 5-56 277 125 45- 
250 136 6-72 186 114 60- 


CO, recorders and flue gas temperature recorders 
are fitted in all boiler-houses and indicate gool work- 
ing results. Scaling troubles have only become 
serious with the high-powered boilers, and a boiler 
compound to rectify it is being tried. 


BoRInGs. 


Sub-artesian water of a sterile nature is available 
in the Shanghai area, and though operating expenses 
are high, capital expenditure is small if the well is 


in a good strata. The Company ‘has made two 





problem as regards borings, and the company is 
experimenting in this connection. It may be men- 
tioned that a further 12in. boring had to be 
abandoned owing to failure of the screen by cutting 
of the wire mesh by fine sand. 


Costs. 


Pumping costs per million gallons in the three 








Fic. 15—-Four-CYcte O11 ENGINE AND Low -Lirr 


stages of pumping were as below for the year 1930 :— 


Taste IV. 
Pumpage, Cost per million. Heads. 
gallons. © 
Rs ts. d G$. Tis. 
Primary 14,599,525,625 0 4 103 1-20 2-89 19ft. 
Secondary 12,967,298,500 0 5 3%) 1-20. 3-13 26ft. 
Main .. 14,319,960,442 1 4 7} 6°00 14-49 130ft. 
CapiTaL EXPENDITURE. 
As regards capital expenditure in the period 
1926-1930, some 3 million taels (£254,687, or 
G$ 1,244,813) for a rise in maximum hourly 


demand of approximately 1 million gallons, were 
expended, implying an annual capital expenditure 





Fic. 14—TRIPLE EXPANSION SINGLE-ACTING STEAM PUMP 


experiments in deep well borings of 6in. and 8in. 
diameter, using compressed air for pumping purposes. 
The first draws water from 750ft. and the second 
from 380ft. The water produced is of excellent 
quality, but the output tends to decrease rapidly 
as far as the Company’s experience goes, and, 
owing to the necessity of fine screening, the 
well output is not high. The design of a suit- 


able screen to exclude fine sand is the local 


of Tls. 600,000 (£50,937, or G§$ 248,963) to keep 
pace with increase in water demand. 


DISTRIBUTION. 


The mileage of mains at the end of 1930 was 
171-01. The main-laying programme for each year 
is fixed by the probable maximum demand checked 
by pitometer surveys made every two years. As 





regards pipes, all larger mains are now in steel, unlined, 
but protected by wrapping, a minimum cover of 
3ft. being provided everywhere. In common with 
other waterworks undertakings, increased vibration 
caused by heavy motor traffic is having its usual 
effects. Thus leaks per mile of main increased from 
3-20 in 1929 to 4-29 in 1930. 

Owing to the abnormal increase in per capita 





Pump 


consumption, the question of general metering is 
under consideration, but there are serious domestic 
problems to be faced in its adoption. At present 
all industrial supply is metered, and local conditions 
demand a wet dial meter wherever possible. The 
types in use are semi-positive to l}in., inferential 
up to 3in., and Helix type with dry dial over this. 

Finally, it should be said that extensions have gone 
hand-in-hand with improvements in the working 
conditions of the company’s employees, of whom there 
are about 900. Men necessary for the operation of 
the plant work an 8-hour shift, and casual employees 
a 9-hour day. Careful statistics are kept of the cost 
of living and increased pay is granted on this score 
alone, apart from rises due to merited promotion. 
Quarters are provided for employees at rents far 
below those prevailing locally, and the education of 
children of employees is given free, with suitable 
facilities for recreation. 


CONCLUSION. 


All the works referred to in the foregoing have 
been carried out to the design, and under the direction, 
of Mr. C. D. Pearson, M. Inst. C.E., M.I. Mech. E., the 
engineer-in-chief and manager of the Shanghai Water- 
works Company, Ltd., to whom the author is indebted 
for permission to make use of the above information. 








The Manufacture and Use of Steel 
Railway Sleepers.* 


By R. CARPMAEL, M.I. Mech. E. 


(Concluded from page 647.) 

The ““GKN” Composite Sleeper: Guest, Keen and 
Nettlefolds’ Type.—This type of sleeper is somewhat 
extensively used in this country and in India. British 
railway companies had in service at the end of last year 
about 120 miles of bull-head track laid with these sleepers, 
and foreign railway companies, including those in India, 
about 66 miles of flat-bottomed track. The first trials in 
this country were made in 1928—see Fig. 9—and after 
various modifications as a result of these trials, the sleeper 
has taken the form shown in Fig. 10. 

This sleeper has on the whole given excellent results in 
service after the new ballast bed has settled down and 
consolidated. The track so formed maintains its line and 
level on curved sections as well as on straight in a satis- 
factory manner. 

The Rolled Steel Chair Welded to Sleeper: Dorman, 
Long Type.—Although various designs had been put 
forward, it was not until the latter part of 1930 that a 
sleeper of this type, sufficiently reliable to justify actual 
service tests, was put on the market at an economical cost. 
Experimental lengths are under observation by each of 
the railway groups, particular attention being given to the 
maintenance of correct gauge of the track and to the relia- 
bility of the welding, the efficiency of which depends to 
such a great extent on the human element. Selected welds 
undoubtedly pass high and satisfactory tests, but in rail- 
way service, not only the selected, but the general, must 
be perfect. The sleeper is illustrated in Fig. 11. 

The Sandberg Type.—In this type of sleeper the neces- 
sary lateral support for the bull-head rails is given by means 


* The Institution of Mechanical Engineers 
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of lugs or jaws pressed up from the top plate of the sleeper, 
which is ribbed to give the necessary rigidity. The rail merit serious attention. : s 
seats consist of loose steel plates, shaped to the requisite | In their recently published report, the Automatic Train 
“ tilt,” the whole—that is to say, rail and plate—being Control Committee recommended the use of a fixed track 
held firmly in position by the spring of the jaws acting | ramp and locomotive plunger for providing the dual 
through specially shaped keys. Following the laying in | “ warning” and 
1918 of a trial length on the former London and South- | system which has for many years been in use on certain 
Western Railway—Fig. 12—considerable lengths are now | portions of the Great Western Railway. Although such 
in service on the Southern Railway, and experimental | ramps have not at present been fixed on steel sleepers, 
lengths are under observation in service on the other rail- | no serious difficulty need be experienced in doing so. 
way systems—Fig. 13. | Other devices depend for their operation either on some 
This type of sleeper calls for particular care in the fit and | form of “ trip ” gear moving with the signal arm or on the 
drive of the keys and attention to “‘ creep,”’ which is greater | effect of light on the metal selenium. One such system, 
than that with chaired road owing to the reduced width of | the ‘ Radiovisor,”’ provides for the use of eight electric 
lateral grip of the rail in the chair jaw. It has on the whole | lamps in the track, which, with other delicate and some- 
given excellent results in service after consolidation of the | what complicated apparatus on the locomotive, appear 





Several such devices are in the experimental stage, and do | 


“clear” effect at distant signals, a | 





ballast bed. 

The Ebbw Vale Type.—This is a pressed-up type of 
sleeper, in which the whole of the chair supports are formed 
during the manufacture of the sleeper, which is complete 


Section at centre of sleeper 






to be unsuitable for use under all conditions, particularly 
| in severe winter weather. ; 
|  Crossings.—Although in Germany, if not elsewhere, a 
| certain limited use is made of steel sleepers for crossing 


Longitudinal Section at centre of sleeper. 















































Plan of cast-iron chair. 


Fie. 9.— G@ K N “ Composite Type (First pattern used on G.W.R.). 
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- in itself. Such a sleeper, having no loose parts, should, pro- 

vided that accuracy of tilt and gauge be assured, stand up 
well to the practical tests which some of the companies 
have in hand. The sleeper is illustrated in Fig. 14. 

The Workington Type : United Steel Companies.—This 
interesting example of a practical design of steel sleeper, 
of which a trial length has been in service for some twelve 
months, provides additional lateral support to the welded 
joint by a “ dishing ” in the sleeper plate. The rail seat 
in the rolled chair is formed to give the necessary “ tilt ” 
to the rail, and the chair jaws are strengthened by wings 
which rest upon and are electrically welded to pads pressed 
up from the trough of the sleeper. It is illustrated in 
Fig. 15. 

There are practically no data available relating to the 
life of steel sleepers under the present conditions obtain- 
ing on British railways. The life of such sleepers in coun- 
tries where the climate is not subject to the changes of 
humidity and temperature which prevail in our own, is 
no indication of their life in this country. 

The introduction of innovations in the railway service 
presents difficulties foreign to those in most other services 
in that experimental work can only be undertaken in such 
a way that the safety of the travelling public is not im- 
perilled. An added difficulty in the case of the railway 
service is the duration of time which must necessarily 
elapse before such an introduction can be described as 
economically successful. Whether the steel sleeper has an 
economic value comparable with that of the timber sleeper 
cannot therefore be stated definitely for some years. 

With the object of obtaining data as full as possible 
under all conditions, steel sleepers have been laid on the 
Great Western Railway in various localities subject to as 
great a variation as possible in class, speed and density of 
traffic, gradient and alignment of track, nature of forma- 
tion, and composition of ballast. Among these trials, of 
particular interest are those in the humid atmosphere of 
the South Wales Valleys, where lengths of steel sleepers 
have been laid with slag ballast—a local product—on 
severe gradients and sharp curvatures. 

Should it be found that the life of these sleepers is 
unduly reduced owing to corrosion set up by the deleterious 
action of sulphur, &c., in the slag ballast, the use of steel 
sleepers would be abandoned in such areas, since it would 
obviously be uneconomical to transport stone ballast into 
a slag area, and vice versd, unless the steel manufacturers 
produced at an economic price an alloy steel impervious 
to such action. 

Electrical Insulation.—Assuming that the result of the 
various trials now being made on home railways is success- 
ful from the view-point of the permanent way engineer— 
from his own experience the author has no doubt that such 
a degree of success will be obtained—there still remains 
one great difficulty which at present entirely prohibits the 
use of steel sleepers on certain sections of track. It is the 
problem of insulation on electrified and track-circuited 
sections, a problem which has already more than once 
caused some little difficulty in locating trial lengths. 

Several methods of insulation have been thought out, 
but none appear to have practical value, apart from the 
question of cost, which in itself would appear to rule out 
of the market the insulated steel sleeper. 

Unless some economically efficient insulation can be 
devised, this limitation to the use of steel for sleepers can 
only be overcome by a modification of the signalling system 
to afford, by means independent of track electrification, 
control similar to that now given by track circuiting. 








Weight of Sit. tin. sleeper 
Weight of two chairs: 92 Ib. 


Longitudinal Section at centre of sleeper. 


|eurved. The sleepers used on each of these two sections 
were 8ft. long. 

At Swindon @ specially prepared short section of the 
| main line over which very high speeds are commonly 
run, was laid with equal lengths of 8ft. and 8ft. 6in. stee! 
sleepers, and 8ft. 6in. standard timber sleepers. 

As a result of these trials, it was decided to adopt the 
| 8ft. 6in. sleeper as the standard, and all subsequent orders 

were for steel sleepers of this length. 

Some doubt was felt at first as to the method to be 

adopted to ensure that the sleepers would be adequately 
| filled with ballast before the passage of traffic. German 
railway engineers, with many years’ experience behind 
| them, prepare moulds of ballast to the contour of the 
sleepers. These moulds are formed by means of hollow 
** packing forms or gauges "’ resting on rails supported on 
| adjustable pedestals and temporarily fixed in position, 
and at heights appropriate to the class of new track to be 
used. After being filled with ballast the frames are lifted 
off, the sleepers placed on the mounds so formed, and 


te : 150 Ib. 
Total: 242 Ib. 
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Section at centre of rail seat. 
Weight of sleeper : 153 Ib. 


Weight of chairs: 92 Ib. 
Total : 245 Ib 









Plan of sleeper 
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work, these do not appear to be very successful, partly 


owing to the lack of strength of the longer members, partly | 


to difficulty of efficient packing, on account of the close 
spacing, and partly to difficulties of alignment, except 
with standard junctions of a simple character. 

The weakness difficulty has been overcome to an extent 
in Germany by filling the sleepers with hardwood timbers 
or with concrete reinforced with stout wire netting. 
Such a filling, resulting in a solid sleeper, does remove the 
ballast packing difficulty, but it would not appear to be 
either a really practical or economical solution of the 
difficulty. 

In the case of the composite, chaired type, the difficulty 
of correct alignment would appear to preclude the use of 
steel sleepers for crossing work. 

Steel Sleepers on the Great Western Railway.—Of the 


N 





Section at rail seat 


Composite Type (1931 pattern for trunk lines of G.W.R.). 


Swan & 


lightly tapped. This method is obviously cumbersome 
and slow, the relaying by eighty-seven men in eight hours 
of a length of 820 lineal yards being accounted a good 
performance. As relaying is carried out at double this 
rate in this country, other methods were obviously called 
for. 

With the early trial lengths the following methods were 
adopted :— 


(a) Forming ballast mounds by hand. 

(6) Filling the inverted sleepers with ballast and 
tilting them over to the correct position. 

(ec) Levelling the old ballast, after addition of new 
ballast if required, placing the sleepers in correct 
position, and rolling them in with a locomotive. 


German engineers claim that by the preformation of 


Longitudinal Section at centre of sleeper. 
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Plan 


Weight of steel sleeper: 136 Ib. (approx.) 





Weight of two chairs : 44 1b. (approx 
Total: 180 Ib. 
CHAIR WELDED 
TO SLEEPER 
> i 
* —— 1%---—-—— ~» 
Section at rail seat Elevation at rail seat. > 
THe Enoineca” Fic. 11.—Dorman, Long Type. Owasm 


total of 14,275 tons of steel sleepers inservice on the 
Great Western Railway, 14,010 tons are of the ““G KN” 
type. These sleepers only differ from the G.W.R. standard 
timber sleeper in that the chair, instead of being secured 
thereto by means of two bolts, is cast on and held in position 
by means of four cast iron snugs, which are really rivets. 
The first trial length of about half a mile was laid down 
between Risca and Cross Keys, and has been in service 
for two years. This section of line is formed of compara- 
tively sharp curves, some as sharp as 11 chains radius, 
and carries some 40,000 tons of traffic—principally coal— 
every twenty-four hours. In this instance, the locally 
produced slag ballast was used with the object of ascer- 
taining the corrosive action of sulphur, &c., in the slag. 
The second length, also about half a mile, was laid near 
Twyford on the down relief line over which speeds of 60 
miles an hour are commonly run. The section is slightly 














mounds in exact positions, high-speed traffic can be passed 
| over the relaid track without further packing. The author 
would not be prepared to do this with our heavier axle 
loads and greater speeds. Of the three methods, it was 
| found that the two first were not sufficiently exact and 
were too slow. The third method, that of rolling in the 
sleepers, appears to be the most generally suitable. 
So far as the author’s experience goes, steel sleepers 
require considerably more attention immediately after 
relaying than do wooden sleepers, but when the new ballast 
| bed becomes firmly consolidated, the steel sleeper track 
holds the line and level with less maintenance. It should 
| be appreciated that when changing from timber to steel, 
| considerable addition to the ballast bed is required to 
maintain rail level, owing to reduction in depth of the 
sleeper and to the necessity for filling the sleepers. 
It is the author’s practice to adjust—that is to say, 
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slack back—oil, and retighten chair bolts in timber 
sleepers at least once a year. The use of sleepers with no 
such adjustable fastenings produces an annual mainten- 
ance saving on this account of about £5 per track mile. 

Costs.—Apart from the initial increase in ballast used, 
the cost of laying-in steel sleeper track is not greatly 
different from that for timber track. When reproducing 
steel track this initial charge would not be repeated. 

Maintenance costs are slightly lower for the steel track 
owing mainly to the absence of sleeper bolts, to which 
reference has just been made. Time alone will show 
whether the reproduction costs, with allowances for scrap 
values, will be fairly comparable or not. 

The welded-on chair presents certain difficulties, both 
in the economical production of a rolled chair, which must, 
of necessity, be used with a welded joint, and of the joint 
itself, which must be a thoroughly reliable one. 

That the railway companies have confidence in the 
practical value and the ultimate success of the steel 
sleeper is indicated by the extensive use of the various 
types to which reference has been made. 

Experience has proved that heavy traffic, at speeds 
approaching, if not exceeding, 80 miles an hour, may 
safely be run on tracks of these descriptions, and provided 
that steel sleepers have an ultimate life economically 


Weight of sleeper for 4ft Shin. gauge: 133 Ib. (approx.) 
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country at the time. It was capable of illuminating objects 
at a distance of half a mile. Immediately following this 
article in which the coming of the electric searchlight was 


marine Boats.” The Whitehead and other forms of 





submerged and that could work below the water as well 
as above it, was required. We gave a full and interesting 
account of the mythical and early history of the attempts 
made to build submarine boats, mentioning the names of 
Roger Bacon, Van Drebbel, Bishop Wilkins, 
Leibnitz, Borelli, Stapleton, Williams, Dionis, and Day. 
Passing from the legendary and antiquarian stage of the 
subject, we dealt at some length with the work of Bushnell 
during the American War of Independence, and of Fulton, 
who, under Napoleon's encouragement, sought to perfect 
a vessel, the ‘‘ Nautilus,”’ for use against the British, and 
later, under the name of Francis, continued his work in 

this country with the object of attacking the French. 
| Following Fulton came numerous other inventors, but the 
| only actual instance of a submarine vessel being success- 
fully employed in warfare had been that provided by the 
sinking of the Federal sloop of war ‘* Housiatonic ”’ in 





Weight of Sit. 2in. plate: 151 Ib 


definitely foreshadowed, we printed one entitled ‘ Sub- | 
torpedo were at the moment exciting much attention, To | 


take full advantage of the torpedo as a weapon of offence, | 
it was recognised that some type of boat, that could be | 


Papin, | 





struction Company, Ltd., both of Montreal, and work 
has already started. The t contracts are for the 
restoration of berths 5, 6, 7 and 14, 15, 16. There will be 
a lot of additional construction work to be got under way 
shortly, in order that the port facilities may be restored 
before the busy season next winter. Plans are now being 
worked out for the new sheds and grain conveyors. 


New Process in Rail Production. 


What is claimed to be a greatly improved process 
in rail production, which has been developed by Mr. I. C. 
Mackie, the chief of the metallurgical department of the 
Dominion Iron and Steel Company, has been adopted at 
the Sydney steel plant of the Dominion Steel and Coal 
Corporation. The important feature of the invention’ is 
said to relate to the discovery, after several years of 
intensive research, of the precise stage in the production 
of the rails when too rapid cooling results in “‘ shatter 
cracks,” from which transverse fissures subsequently 
develop when the rails are in use. In the new method, the 
cooling of the rails, before the critical stage is reached, is 
checked and regulated by cooling tanks, which are so 
arranged as to reduce the heat by carefully graduated 
degrees. From twenty-four to thirty hours elapse from 


Weight of two baseplates: 16 Ib. Total: 16 
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comparable with that of timber, our home industries and 
our national prosperity should in the future be greatly 
benefited by their extended use. 








SIXTY YEARS AGO. 


SUBMARINES and searchlights were separately discussed 
in our issue of December 29th, 1871. Dealing with illumi- 
nation in warfare, we mentioned the ancient device known 
as a ground light ball. Such balls still formed part of our 
military stores. They consisted of cylinders filled with a 
mixture of sulphur, aaltpetre, resin, and linseed oil. In 
some rare instances it was, apparently, the practice to 
insert an explosive charge in the ball, as well as the illumi- 
nating mixture, but, in general, the device, after it was 
thrown among the enemy, was so safe that it could be 
lifted on a spade and extinguished in a bucket of water. 
To remedy this obvious defect of the ground light bali 
several proposals were made to attach the receptacle 
containing the illuminating mixture to a parachute. One 
such device was invented by General Boxer, and was 
illustrated in our pages. It consisted of a spherical iron 
vessel divided internally by a partition. Above the 
partition and attached to it by chains was a calico para- 
chute, while below it was a mixture of illuminating com- 
pound. The device was discharged from a mortar. At 
or about the highest point of its trajectory, a fuse blew 
the upper portion of the casing away from the lower and 
ignited the compound, which burned in the air beneath 
the now extended parchute. Discussing modern develop- 
ments, we did not use the word “ searchlight ’’—it had 
not apparen ly at that date been coined—but we men- 
tioned Monsieur Serrin’s “‘ ingenious instrument,’’ then 
being tried at Chatham, in which the two carbon points 
of an ordinary electric light were fixed at the focus of a 
parabolic mirror made of silvered copper. The device 
under trial was stated to be the only such light in this 
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Estimated Weight (sleeper plate 
ft. din. long) -— 186-187 Ib 
Type 
1864. The sloop was sunk, but her attacker and her crew 


of nine also perished. Hand power generally applied to 
oars was the common method of propulsion in all these 
early inventions, but in 1853 Bauer, of Munich, designed 
a submarine to be driven by a gas engine and at the Paris 
Exhibition of 1867 a model was shown of a submarine 
boat propelled by compressed air. Reviewing the position, 
we contended that the solution of the problem of submarine 
navigation might be difficult, but that it did not appear to 
be impossible. The gas engine, we thought, might pro- 
vide the required source of power, and compressed air 
might be taken down in the vessel to supply the needs of 
the crew and the engine. The greatest problem which we 
foresaw was connected with the directing of the submerged 
vessel towards its target. Even now the periscope cannot 
be said wholly to have solved that problem. 








Canadian Engineering News. 


Alberta Oil for Railway Fuel. 


Urwarps of 200 barrels of crude oil per day are 
now being taken from the Ribstone wells, in the Province 
of Alberta, for the use of the Canadian Pacific Railway in 
its locomotives on the mountain division between Calgary. 
Alberta, and Field, British Columbia. The railway com- 
pany is stated to have found the fuel from the Ribstone 
area highly satisfactory, and is likely to increase ite 
requirements in the near future. 


Rebuilding St. John Harbour. 


The first contracts for restoration of the port 
facilities at West St. John, New Brunswick, recently 
destroyed by fire, have been entered into with the Founda- 
tion Company of Canada, Ltd., and the Northern Con- 
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the time they reach the tanks till they are ready for 


inspection tests. 


Ontario’s Northern Railway. 

The railhead reached Moose Harbour, the James 
Bay terminus of the Temiskaming and Northern Ontario 
Railway, on August 3lst. The final stretch of 100 miles 
of this line was undertaken in February, 1930, when it 
was predicted that steel would be laid into the town by 
September Ist, 1931. One of the biggest undertakings in 
completing the line from Coral Rapids, which is the present 
operating terminus, to Tidewater was the construction of a 
1500ft. steel bridge spanning the Moose River. The main 
line of the Ontario Government's railway now extends 
for a distance of 450 miles northwards from North Bay 
to its new terminus, while the rail distance from Toronto 
is approximately 675 miles. The extension gives Ontario 
rail communication from the Great Lakes to the sub- 
Arctic sea. The country opened up is considered to have 
immense natural resources in its timber and pulpwood, 
gypsum, commercial clays, &c. 


Transportation Problems. 

A thorough and comprehensive study of the 
railway situation throughout the Dominion is planned 
by the Government. The two major railways have been, 
and are, heavy sufferers from the present business depres- 
sion. Their earnings have been steadily declining, and 
from present prospects the end of the downward trend 
in traffic is not in sight. To offset this, the executives 
of the two railways are making a determined, and, to a 
large extent, a joint effort to reduce the cost of their service 
by cutting off uneconomical trains, discharging employees 
who can be dispensed with, curtailing steamship runs and 
effecting economies in their hotels. It is believed, how- 
ever, that even greater savings can be achieved, and it is 
this extension and continuance of rigid economy that will 
form one of the central questions of an investigation to be 
undertaken by the Government. 
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Report on the Water Supply of 
Durban. 


AN interesting and detailed Report, of which we 
have been favoured with a copy, has recently been 
prepared by Mr. Walter M. Campbell, M. Inst. C.E., 
M.I. Mech. E., the Durban Borough Water Engineer, 
on the investigations which he has carried out with 
a view to ascertaining the best direction in which to 
seek a new source of water supply for that town. 
We have pleasure in giving below a summary of the 
leading features of the Report. By way of intro- 
duction, however, it will be well to glance for a 
moment at the past history of the water supply of the 
locality. 

In May, 1854, when Durban was proclaimed a 
Borough and when the population was only about 
1200, the water supply was obtained from primitive 
wells, by hand pumps or otherwise. Although 
several attempts were made to obtain a regular supply 
from an outside source, it was not until September, 
1883, when the population had risen to well over 
16,000, that reports were submitted on five possible 
water schemes, and at the end of December of that 
year surveys were undertaken and plans prepared for 
what was known as the Umbilo River scheme, which 
was estimated to cost £33,300, and to have a daily 
capacity of 200,000 gallons. Constructional work on 
the scheme was begun in February, 1885, and water 
from that source was first delivered into the town on 
January Ist, 1887. Three years later, when the 
population had risen to over 23,700, it became neces- 
sary to resort to emergency measures to augment the 
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gations and surveys for a new water scheme were 
also undertaken. In July, 1920, the Shongweni water 
scheme to obtain an additional supply from the Umlaas 
River was adopted by the Town Council, and the 
project was sanctioned by an Act passed in June of 
the following year. A year later constructional work 
on the scheme, which included the driving of several 
tunnels, was begun. Delays of one kind and another 
were experienced, and it was not until July, 1927, 
that water from this sourcé was brought into service, 
the Vernon Hooper Dam being formally opened in the 
December of that year. Between April, 1928, and 
March, 1929—the population being then some 140,000 
and the daily consumption about 9} million gallons— 
severe drought conditions prevailed in the Umlaas 
catchment area, which stressed the resources of the 
Shongweni works, and emphasised the limitations of 
the Umlaas River. The Town Council then decided 
to institute investigations with the object of formulat- 
ing a new scheme for obtaining an additional supply, 
and Mr. Campbell's Report is the outcome of that 
decision. 


FururE REQUIREMENTS. 


The Report begins by estimating what are likely to 
be the requirements of water in the future. When the 
Shongweni scheme was adopted, it was not con- 
templated that, in ten years, the population would have 
more than doubled. It has, however, done so. The 
population served in 1920 was less than 100,000; 
now, as the result of the incorporation of outlying 
districts, there is a potential water population, in 
the Greater Durban area, of 218,900. The safe supply 
from the Umlaas River is 15,000,000 gallons a day, 
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supply by means of a pipe line from the Umhlatuzana 
River to the Umbilo headworks. In the same year 
it was decided to adopt what is known as the Umlaas 
River scheme, and water was first received by the 
town in July, 1891, from the first section of that 
undertaking, a water-borne sewerage scheme being 
started at the same time. The population had then 
risen to over 25,500. The second portion of the Umlaas 
scheme was completed in December, 1894, and the 
daily consumption of water was then 536,000 gallons. 
During 1900, by which time the population had more 
than doubled—55,731—and the daily consumption 
had risen to 2,750,000 gallons, a very severe drought 
was experienced, and the construction of a dam, called 
the Camperdown Dam, was decided upon as a tem- 
porary measure. That dam was finished in October, 
1901, and for two years all apparently went well. 
Exactly two years later, however, there was a drought 
during which the total flow of the Umlaas River fell 
away to 1,144,000 gallons per day, and just over 
eighteen months later—in May, 1905—a severe storm 
broke over the coastal districts, which resulted in the 
complete demolition of the Umbilo dam and its appur- 
tenant works. The foundation stone for a new Cam- 
perdown Dam was laid at the end of June 1906, but 
after six months’ work construction was indefinitely 
postponed, and the site was ultimately abandoned as 
being geologically unsuitable. 

In October, 1917, when the population was 83,650 
and the daily consumption 5,738,219 gallons, severe 
floods occurred which so seriously damaged the water- 
works that Durban was completely cut off from its 
source of supply, and emergency pumping from the 
Umhlatuzana River resorted to. Temporary repairs 
were effected and the Umlaas supply was restored, but 
in restricted quantity. Though the population had 
risen to over 91,600, the average daily supply was 
reduced to just over 4,200,000. 

On January Ist, 1919, a Borough Water Engineer 
was appointed, and during that and the following 
year the Waterworks Department was reorganised, 
and the greater part of the works that had been 
damaged by flood were permanently repaired. Investi- 
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inclusive of a daily volume of 1,666,000 gallons com- 
pensation water. The daily per capita consumption 
varies between 60 and 80 gallons. Mr. Campbell does 
not consider an average consumption per head of 
70 gallons excessive for a town like Durban with its 
semi-tropical climate. He therefore takes that figure 
as a basis in determining the future requirements. 
He estimates that the population in 1938 will not be 
less than 260,000, which would make a full call on the 
15 million gallons per day available from the Unlaas 
River ; any new scheme should, therefore, be in opera- 
tion supplying additional water not later than the 
year 1939. It is not easy, he remarks, to forecast the 
increase in the population from 1938 onwards, but he 
considers that, on a conservative estimate, the popula- 
tion in 1950 would be about 350,000. On a basis of 
70 gallons per head per day, the daily consumption 
would, by then, have risen to practically 25 million 
gallons. In 1959—twenty years after the completion 
of the scheme proposed in the Report—it is probable, 
he says, that the daily consumption would not be 
less than 30 million gallons per day, which means that 
any new scheme adopted should provide for a further 
15 million gallons a day to add to the 15 million 
gallons now available from the Umlaas River. 


FuRTHER DEVELOPMENT oF Umtaas RIVER 


CONSIDERED. 


Before passing on to consider other sources of 
supply, Mr. Campbell explains why the Umlaas River 
cannot be further developed for supplying the 
Borough. In the first place, he states that, in his 
opinion, any attempt to raise the height of the 
Camperdown Dam would be quite unjustifiable. The 
structure was originally erected as a temporary wall, 
and is most unsuitable for any extension whatever. 
Moreover, the actual experience of the flow of the 
River during the last thirty years has definitely shown 
that no further storage provision at or near Camper- 
down would be justified. At the Shongweni Works, 
no provision has been made for raising the Vernon 
Hooper Dam, because, primarily, the geological con- 
ditions above the present crest level of that structure 





are most unsuitable for obtaining water-tight or 
stable foundations. Moreover, the river-flow records 
go to prove that, in dry years, there is not sufficient 
surplus flow to warrant a greater storage capacity 
than is already provided. On these and other accounts, 
therefore, Mr. Campbell’s decision with regard to the 
Umlaas River is that the stage of full development 
has definitely been reached, and that no further 
capital outlay on that River would be warranted. 


INVESTIGATIONS DESCRIBED. 


The general investigations for a new source of 
supply were most exhaustive, and were pursued 
throughout an area comprising almost the entire 
Province of Natal. The three main river valleys 
which came under consideration were those of—(a) 
the Umkomaas River; (b) the Umgeni River; and 
(c) the Tugela River. In addition, some considera- 
tion was also given to the smaller rivers Elands, 
Illovo, and Umtovi. The map reproduced in Fig. 2 
presents a comprehensive grouping of the schemes 
investigated with their respective catchment areas. 
The main classification of the Report is based on the 
three larger rivers, and coming into their respective 
classifications the schemes were investigated as 
follows :— 

{ Upper Section 
Umkomaas | Alternatives 


Scheme No. | 
Schemes Nos. 1a, ls, Ic 


River ] Lower Section .. Scheme No. 2 
| Ellands River . oo. mas 
Upper Section No. 4, Howick Falls 
Umgeni | a = a No. 5, Albert Falls 
River < Lower Section .. » No. 6, Upper Table 
Mountain 
L No. 7, Lower Table 
Mountain 
Tugela River No. 8 


THe Umkomaas River. 


Two main schemes with several alternatives were 
investigated :—An Upper Scheme, No. 1, with an 
intake on the river at such an elevation as would 
enable water to be diverted and conveyed across 
country into the Umlaas Valley, thus supplementing 
the Umlaas River flow; and a Lower Scheme with 
an intake at an elevation which would directly 
command and supply Durban. 

Upper Umkomaas: Scheme No. 1.—-We do not 
propose to follow Mr. Campbell in detail in these 
investigations. It will be sufficient to give his con- 
clusions. With regard to the Upper project, he states 
that it became clear that, though advocated some 
years ago, it was never thoroughly investigated before, 
and now “turns out to be not merely difficult, but 
difficult to a point of non-feasibility on the grounds 
of prohibitive cost, erratic river flow, and the general 
unsuitability of the geological and physical conditions 
for the introduction of engineering structures.”’ Mr. 
Campbell has therefore not the slightest hesitation in 
advising the Council that the Upper Umkomaas 
River will not provide a suitable scheme, and that its 
further consideration should be definitely and finally 
abandoned. 

Lower Umkomaas : Scheme No. 2.—The surveys 
were carried downstream in order to determine if a 
scheme, which would directly serve the Burough, 
could be evolved. An intake site was selected on the 
River, close to the Josephine Bridge, at an elevation 
of 1571ft. above sea level. The catchment area serving 
the point chosen would be 1312 square miles, and the 
aqueduct distance to Durban about 57 miles. The 
valley in the neighbourhood, and for many miles up 
or downstream would not provide a suitable reservoir 
site, and to attempt to erect a dam would be extremely 
costly, because of unsuitable geological conditions, 
and because of the enormous burden of sand, mud, 
and boulders which is carried down during floods, 
and which would soon eliminate reservoir capacity. 
The intake works, too, would be very costly in order 
to provide for the safe passage of big floods. The 
project, according to the Report, could only be 
regarded as a diversion scheme for direct supply to 
the town. It would be dependent solely on the river 
flow without storage, and would be of uncertain value 
even on the estimated demand of 15 million gallons 
per day, frequent observations having shown the 
very low ebb to which the River falls in the winter 
months. On account, therefore, of the highly 
torrential and turbid character of the River in flood, 
and of its low winter flow, Mr. Campbell cannot see 
his way to recommend this scheme, or any of its 
alternatives, for further considerations. In fact, 
summing up the potentialities of the Umkomaas 
River as a future source of water supply for Durban, 
he is thoroughly convinced that it would be unsatis- 
factory from virtually every point of view. 

Elands River : Scheme No. 3.—This scheme may be 
regarded as a subsidiary proposal, capable of pro- 
viding a quantity much less than 15 million gallons 
per day to supplement the Umlaas River flow; the 
maximum catchment area available would be 148 
square miles, and although it is an excellent stream, 
which runs with less turbidity than the larger rivers, 
the quantity of water available would not justify 
the cost. It is most improbable that a winter flow 
of even 5 million gallons per day could be relied upon. 


UmoGeEn! RIveER. 


The Umgeni River, according to the Report, pro- 
vides a more favourable outlook, and the investiga- 
tions which have been carried out in connection with 
it have furnished most valuable information. The 
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River rises in the lower slopes of the Drakensberg 
Range, at an elevation of roughly 5000ft. above sea 
level. The geological formation in the neighbourhood 
is the Beaufort series of sandstone and shales, which 
is probably the most ‘favourable among the strata 
in Natal for the retention of underground water. 


There is also ground for the assumption that some of | 


the water falling outside the actual catchment area, 
finds its way underground to the Umgeni River. 
Mr. Campbell states that he has examined the 
Umgeni Valley as closely as possible right to the source 


of the main stréam and its tributaries, and that he is | 


satisfied that geologically, topographically, and in 
view of the sound agricultural practice that prevails, 
it is eminently satisfactory. The virtual absence of 
soil erosion in itself, he says, indicates that it is not 
being detrimentally affected by the overstocking and 
grass-burning that are causing so much denudation in 
other parts of the country, and, for that reason alone, 
if for no other, the Umgeni River furnishes a most 
eligible source of supply. The average rainfall is 
slightly more than 40in. per annum, reaching 50in. 
in the mountain section, and it is well distributed 
throughout the area. After carefully co-ordinating 
the Howick Falls river gaugings with rainfall records, 
and comparing them with the relative rainfall and 
river-flow records of the Umlaas River, it has been 
proved that the Umgeni catchment area, upstream 


than meet a daily demand of 50 million gallons. 
The Unlaas catchment area yields more than 4 per 
cent. of an average of about 35in. per annum, so that, 
with a higher rainfall, the Umgeni catchment area 
should, undoubtedly, yield more than 4 per cent. 

The Umgeni River investigations covered four 
schemes finally selected from a number of alternatives 
that were route-surveyed, and their costs estimated. 
These schemes are classified into two Upper and two 
Lower Schemes, the upper providing for tapping the 
River in the upper reaches and diverting it into the 
Umlaas River, while the lower schemes would 
directly serve Durban. 

Howick Falls; Scheme No. 4.—Scheme No. 4 
would have its intake just above Howick Falls at an 
elevation of 3390ft., and would be served by a catch- 
ment area of 371 square miles. The aqueduct, 
which would be 30} miles long, would pass round 
Otto’s Bluff, and would divert the water into the 
Umlaas River, joining the latter near the bridge over 
the Maritzburg-Richmond Road. At first sight, the 
Report remarks, the scheme is quite favourable and 
from the main engineering standpoint it is certainly 
feasible. It is, however, condemned for various 
reasons, the principal, apparently, being that it 
would be impossible to provide adequate storage at a 
reasonable cost, so that it would be purely a diver- 
sion scheme. Even so, Mr. Campbell is unable to 
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of Table Mountain, would, when provided with storage 
accommodation—for which it is naturally well 
endowed—yield an assured supply of at least 50 
million gallons per day. At the end of June this year, 
the flow into the Shongweni Reservoir was only 
4} million gallons per day—which represented the 
entire flow of the Umlaas River—whereas the flow 
of the Umgeni River at Table Mountain was, at the 
same time, over 40 million gallons per day. The 
respective areas draining to these points are 310 
square miles in the case of the Umlaas River and 
1012 square miles in the case of the Umgeni River, 
so that, with a little over three times the Umlaas 
catchment area, the Umgeni is productive of prac- 
tically ten times the flow of the Umlaas. ‘ This,” 
remarks the Report, ‘is the best criterion that can 
be offered of the favouring conditions of the Umgeni 
Valley because, although in neither case has the 
absolute minimum flow been reached, in both cases 
the flow is down to ‘ spring ’ or ‘ groundwater ’ yield, 
as there had not been any rain of consequence for at 
least two months. It is reasonable to assume, there- 


recommend it because a reliable and well-maintained 
supply could not be secured, and certainly would not, 
he says, warrant the construction of works to convey 
more than 10 million gallons per day to the Umlaas 
River ; in fact, reliance on that quantity would not be 
justified owing to existing riparian rights. 

Albert Falls: Scheme No. 5.—Proceeding down- 
stream, the next scheme investigated was that at 
Albert Falls. This scheme would have its intake 
weir just above the Albert Falls at an elevation of 
2070ft. The aqueduct would follow the right bank 
of the River to Bayne’s Drift and join the Sterk 
Spruit—the main tributary of the Umlaas River— 
near Hammarsdale Station. This aqueduct would 
have a total length of 32 miles and would include a 


| tunnel 8 miles long. The bed of the Sterk Spruit at 


fore, that as 15 million gallons per day can be derived | 
| of 627 square miles, and could probably be relied 
| upon to yield 15 million gallons per day with reason- 


from the Umlaas River, with the storage provided 
by the Shongweni Reservoir, a maintained daily 
figure of at least 50 million gallons may be expected 
from the Umgeni River, if adequate storage provision 
is constructed.” 


the point of confluence, being naturally only the drain 
for about 20 square miles of catchment area, would 
require very considerable widening and canalisation 
in order to accommodate the much greater quantity 
of water that would be diverted into it from the 
Umgeni River. 

The scheme would be served by a catchment area 


able safety. It must, however, be looked upon as 
simply a daily flow scheme of which the real test 


| would be the lowest limit of flow likely to be expe- 


The average annual rainfall for the Umgeni River | 
| be readily feasible at or near the Albert Falls, and as 


is, as has been explained, 40in., and, if only 4 per cent. 
of the aggregate rainfall reaches the river, the result- 
ing quantity, maintained by conservation, would more 





rienced. Storage reservoir construction would not 


the cost of the scheme as outlined—£1,094,368—does 
not include the formation of a storage reservoir, it 


must ‘‘ be regarded as a scheme that would not justify 
the expense, and in any case would take too long to 
construct on account of the eight-mile tunnel, whilst 
further development would be precluded.”’ 

Upper Table Mountain—Scheme No. 6.—The 
starting point of Scheme No. 6, which is served by a 
catchment area of 1000 square miles, stands at an 
elevation of 1380ft. above sea level. The proposal 
would include the formation of a reservoir by means 
of a concrete dam, some 90ft. high by 1250ft. long, 
which would impound about 3000 million gallons of 
water. The aqueduct would have to be 38} miles 
long and would have to pass through some of the most 
rugged country in Natal. The longest tunnel would, 
however, be less than two-thirds of a mile. The 
scheme, which would cost, on a preliminary estimate, 
£1,306,192, would provide for an assured daily supply 
of 15 million gallons, and it could be developed 
to provide a much greater quantity. ‘‘ It is,’’ to use 
the wording of the Report, “a favourable scheme, 
but a much more favourable alternative was available 
a few miles downstream.”’ 

Lower Table Mountain—Scheme No. 7.—The 
alternative referred to is that known as the Lower 
Table Mountain Scheme, or Scheme No.7. In outline, 
it was the alternative considered along with the 
Shongweni scheme in 1920-21. The more detailed 
survey, which has now been possible, has, according 
to the Report, “ thrown up this scheme into strong 
relief, and to much better advantage than our former 
somewhat limited knowledge had indicated.” It 
would consist of a storage reservoir formed by a con- 
crete dam some 120ft. high and 1300ft. long, which 
would be capable of holding up some 5000 million 
gallons. The aqueduct would be 36 miles long and 
would deliver into the existing South Ridge Service 
Reservoir. The catchment area draining to the site 
would be 1012 square miles and the top water level 
at the proposed dam would be 1250ft. above the sea. 

A distinctive feature of the scheme is that it would 
| be possible to provide flood diversion works at com- 
| paratively small expense, the reason being that the 
river, in the neighbourhood of the proposed dam, 
assumes a shape and pursues a route through country 
which are peculiarly favourable for the purpose. It 
will be seen from Fig. 1 that, at the point chosen, the 
bed of the river flows through steep banks in the form 
of an 8. The suggestion is to throw a curved diver- 
sion weir across the river at the beginning of the 
double bend and to form a flood diversion channel by 
excavating the sloping bank on the right-hand side of 
| the weir for a comparatively short distance. In the 
| middle of the 8 there is to be a main dam of concrete 
thrown across the river and it will be necessary to 
construct an earth embankment to close a depression 
in the bank and complete the reservoir. As will be 
observed, it will be possible to divert as much flood 
water as may be deemed desirable and to discharge 
it into the river again below the main dam. It will 
therefore be possible entirely to prevent silt-laden 
flood water from entering the reservoir. 

The estimated cost of obtaining an initial supply 
of 15 million gallons per day is £1,181,103. 


TuGELtaA RIverR. 


The area draining to the Tugela River is very large ; 
in fact, it amounts to more than half of the whole of 
Natal. The western boundary is the Drakensberg 
Range, nearly 200 miles long, in parts of which the 
annual rainfall amounts to 100in. The Range, in 
fact, is probably the most reliable source of riverflow 
in the Union of South Africa. The geology of the 
area, however, is of a very varied character, all the 
geological formations met with in Natal being repre- 
sented. Igneous rocks are found on the Drackenberg 
Range, while lower down there are the Stormberg, 
Beaufort, Ecca Shales, glacial conglomerate, and 
Table Mountain series, intrusive granite and lime- 
stone. The varied character of the geological forma- 
tions passed through by the main river and its tribu- 
taries has a most important bearing on its adaptation 
for a municipal water supply. For instance, heavy 
storms in certain districts would lead to extensive 
soil erosion and consequent heavy turbidity in river 
flow. Similarly, prevalence of rain in certain other 
localities would lead to variations in the hardness of 
the water, so that the designing and operating of 
suitable and adaptable purification works for such 
variations would be attended with no little difficulty 
and expense. “It is necessary,” comments the 
Report, “‘ to take this most important factor into full 
account in considering the merits of the Tugela River, 
because, although from the viewpoint of quantity, 
it would be almost unrivalled in South Africa, its 
extensive drainage field introduces wide variations 
in character and quality, thus prejudicing the pro- 
duction of water of uniform quality.” 

Tugela River: Scheme No. 8.—It was found on 
survey that, in order to serve the Borough from the 
Tugela River by the shortest possible gravitation 
route, it would be necessary to proceed to a point 
of intake on the River almost due north of Krantz 
Kop, at a distance of, approximately 89} miles 
from the sea—river mileage. The scheme, as surveyed, 
would provide for a low-barrage intake in the river 
bed, at an elevation of 950ft. above sea level, fitted 
with sluice gates designed to pass accumulating 
silt downstream, with the necessary purification 





works about 5 miles from the intake. The aqueduct 
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would be about 98 miles long, and comparatively 
little tunnelling would be required as the route, 
generally, would be favourable. The construction 
of a storage dam at the intake site would not be 
feasible. The estimated cost of the scheme as at 
present prepared, would be £1,671,136. 


Finat SELECTION. 


Mr. Campbell submits in his Report that the 
final selection should lie between scheme No. 7— 
Lower Table Mountain, on the Umgeni River—and 
scheme No. 8—the Tugela River. The Umgeni 
River scheme may be relied upon to provide—through 
the aqueduct allowed for in the estimate of £1,181,103 
—a daily quantity of 15 million gallons, and it would 
be capable of eventual extension to provide at least 
50 million gallons per day, which, however, would 
necessitate the construction of the Upper Table 
Mountain Dam. 

The Tugela River has the large catchment area 
of 8890 square miles above the proposed point of 
intake. It could safely be relied upon to provide 
50 million gallons per day without any necessity 
for storage and therefore, the danger of silting, which 
follows in the train of erecting impounding dams in 
the neighbourhood, would be non-existent. In this 
respect the Tugela River would appear to have the 
advantage of the Umgeni-River, because, in the latter 
case, an impounding dam would be essential. As 
has been explained, however, trouble from silting 
as the result of floods will be avoided by the possibility 
of making efficient flood-diversion works. Hence, 
in this most important point, both rivers may be 
regarded as equally favourable. The Umgeni scheme 
has, however, the decided advantage over the Tugela 
scheme that the raw water as impounded in the 
storage reservoir would receive prolonged settlement, 
which would be invaluable as a preliminary to filtra- 
tion, facilitating that process and minimising its 
cost in a very large measure. On the other hand, 
the extraction and purification of water from the 
Tugela River, without storage, presents the similar 
and very difficult problem of sedimentation and 
filtration, of which there was full experience on the 
Umlaas River before the construction of the Vernon 
Hooper Dam. 

All other considerations aside, however, the deter- 
mining factor in the comparison of the two schemes, 
must be the cost. On the basis of a daily supply 
of 15 million gallons, the respective capital costs, 
as shown by the preliminary estimates, are, as has 
been seen, £1,181,103 for the Umgeni, and £1,671,136 
for the Tugela. Ultimate development would, 
however, aggravate the disparity. In round figures, 
the eventual comparison in aggregate capital expendi- 
ture for 50 million gallons per day would be : 


£3,000,000 
4,500,000 


For the Umgeni River 
Tugela River .. 


On all grounds, therefore, Mr. Campbell states 
that he can “‘ unreservedly and with full assurance ”’ 
recommend that the Lower Table Mountain scheme 
on the Umgeni River should be adopted in the present 
instance. He adds, however, that if, at some future 
time, the resources of the Umgeni River become 
insufficient to meet requirements, the Tugela River 
will still be available as an admirable source of supply 
for development on a scale and at a cost more com- 
mensurate with the resources of a much larger 
population. 


There is a great deal more in the Report, which 
is among the ablest and best reasoned of its nature 
that it has been our good fortune to study, Enough 
has been said, however, to indicate the main points 
dealt with. 








BOOKS OF REFERENCE. 





An Almanack for 1932. By J. Whitaker, F.S.A. 
London: J. Whitaker and Sons, Ltd., 12, Warwick-lane, 
E.C.4. Price 6s. net.—The sixty-fourth annual issue 
of this volume needs no introduction, as for man years 
“* Whitaker ” has been used by all and is probably the 
best-known and most valuable book for general statistical 
information published in this country. The new edition 
follows the same lines as ite predecessors, and all the 
particulars therein, including facts concerning the new 
Government, are the latest available. In order that the 
varied contents may be available for instant reference, 
the -index has been enlarged and now contains some 
20,000 references. ’ 


The South American Handbook, 1932. Edited by 
Howell Davies. London: Trade and Technical Publica- 
tions, Ltd., 14, Leadenhall-street, E.C.3. Price 2s. 6d. 
net.—For its ninth edition this valuable book of reference 
has been completely reset and the publishers have taken 
the opportunity to revise thoroughly the matter it contains. 
In spite of political disturbances, the information given is 
up to date, except in a few unimportant cases. Owing 
to it being the only annual handbook on South America, 
the officials of the various countries, shipping companies, 
trade organisations, &c., take a definite interest in its 
compilation, and the information it gives can be accepted 
as authoritative. The publishers are to be congratulated 
upon once again having produced a book of great value 


Use of Self-propelling Vehicles for 
Railway Passenger Traffic. 


By F. W. GREEN, A.M.Inst.T. 


Prior to the advent of road competition railway 
officers had paid a good deal of attention to the 
utilisation of a self-contained and self-propelling unit 
for passenger traffic working. Several types were 
introduced and were employed to replace trains made 
up of coaches with a separate engine where traffic was 
light. As far back as 1849 the Eastern Counties 
Railway had a “rail motor coach ’’ working, but it 
was not until about the commencement of the present 
century that their use became a serious and recog- 
nised part of the railway companies’ programme. 

The Great Western Railway Company was fore- 
most in utilising what came to be known as “ rail 
motor cars,’’ which consist of a single vehicle, with 
an engine at one end, two passenger-carrying sections 
divided by vestibule into smoking and non-smoking 
compartments, a luggage and parcels section and a 
small compartment at the other end, from which the 
driver can control the engine and the automatic 
brake. These cars vary in their lengths from 50ft. to 
70ft. and in their capacity from forty-five to sixty- 
three seats. Their self-contained construction elimi- 
nates the time and line occupation entailed by the 
engine running round its train at terminal stations or 
reversing points. The rail motor is capable of pro- 
pelling or hauling a trailer, to which the driver's 
special control arrangement is extended. The work- 
ing principle of this miniature steam train is the same 
as of a multiple-unit electric train. 

The utilisation of petrol, petrol-electric or oil- 
electric cars has not, so far, been very extensive or 
successful in this country, and the current figures for 
** rail car ’’ vehicles in the British Isles are :—Steam, 
162 (L. and N.E., 85); petrol, 10; petrol-electric, 2 ; 
total, 174. Abroad, however, about 1000 oil-engined 
rail cars are in use, and the experience with them is 
reported as beingsatisfactory. Their utilisation abroad 
is undoubtedly largely due to the lack of cheap loco- 
motive coal, and, in some countries, to the lack of 
water suitable for steam raising. 

The advantages arising from the use of “rail 
motors ”’ are their flexibility in working, particularly 
at terminals and reversing points; the saving of 
platform, ticket issuing and collecting staffs ; owing 
to their short construction they can serve short 
“halt ’’ platforms, reducing the initial cost of such 
halts. A driver to control the working, sometimes 
from the reverse end of the vehicle, together with a 
fireman to attend to the engine and a guard are 
required on such vehicles, so that there is no wage 
saving as compared with full train working. Their 
working economy arises from low coal consumption. 

Their disadvantages are increased liability to 
engine failure, thus throwing the passenger-carrying 
accommodation out of use, which also happens during 
repairs and overhauls ; their limited hauling capacity 
available to cope, on varying gradients, with ** tail ” 
traffic in the form of milk trucks, horse boxes, &c., 
and the unsuitability of the vehicle for even limited 
shunting movements. The real utility of a rail motor 
car is limited to light passenger-carrying traffic, and 
for this reason some of the original rail motors have 
not been renewed, whilst others have been converted 
to “ trailer ’’ coaches. 

To overcome the disadvantages, but at the same time 
to retain the advantages, a type of self-contained train, 
known as the “ auto ”’ or ‘‘ push-and-pull ” train, was 
evolved. It consists of an engine—usually 2-4-0 T 
or 0-4-2 T—which can be formed and worked between 
open or corridor “‘ trailer ’’ coaches, being capable of 
control from the leading end of the foremost trailer. 
A limit of two coaches in front of the engine is imposed 
by a difficulty in ensuring satisfactory control by the 
driver by mechanical means, but the Nord Railway of 
France has introduced an electrical form of control 
which opens up possibilities of a greater number of 
vehicles being formed in an “‘ auto’ or “ push-and- 
pull” train, thereby securing increased passenger- 
carrying capacity. The “ auto’ engines are detach- 
able from the trailers and can be used for shunting 
purposes, or to run a separate goods train between 
passenger trips. 

The engines of the ‘‘ rail motor” and the “ auto 
trains, being steam operated, are subject, from a 
traffic operation point of view, to the limitations of 
requiring time for taking coal and water, particularly 
the latter, and also daily shed attention. In these 
respects multiple-unit electric trains offer superior 
working advantages. 

To combat road competition a frequent and regular 
service for passengers by these self-propelling vehicles 
—*‘ rail motors ”’ and ‘‘ auto trains ’—stopping at all 
stations is frequently advocated, and outk services 
have achieved marked successes in certain localities 
where circumstances are favourable. Railways, how- 
ever, suffer from the initial disadvantage that through 
lack of foresight or capital on the part of the original 
promoters, or in some cases through opposition from 
local bodies and landowners, their lines and stations 
are often remote from the towns and villages they 
serve. The road companies can offer a door-to-door 
service which a railway by its physical limitations 


‘ ” 





to all who do business with or travel in South America. 





cannot possibly offer, and however frequent the rail 


service may be, it is not likely to attract sufficient 
traffic to recoup the additional train working expenses, 
which increase per trip with steam working. With 
electrical working the more frequent the trips the less 
is the average cost of each trip. 

Further, it is a matter of experience that, speaking 
generally, up to approximately 4 miles, road con- 
veyance is preferred to railway travel, however 
frequent the service, but beyond that distance the 
comfort factor—as afforded by a train journey- 
tends to predominate over the convenience factor 
—as afforded by a road journey. Again, whilst a 
frequent service stopping at all stations will be 
tolerated without complaint up to about 10 miles, 
beyond that distance passengers demand non-stop 
trips. 

The location difficulty in a few cases can be counter- 
acted by the quotation of cheap return fares, lower 
than the road fares. 

A number of halts—that is, short unstaffed plat- 
forms sometimes formed up at ground level—have 
been and are being constructed and served principally 
by “rail motor” and “auto” services at points 
where there is a likelihood of passenger traffic being 
secured to the railway. The Great Western Company, 
for example, opened twenty-seven such “halts ” 
in 1929, twelve in 1930 and twelve this year. 

To get a rail service to the centres of population 
and industry where the railway is unfavourably 
located, various efforts have been made to design 
a suitable vehicle for road and rail use, making 
a part of its journey by rail and a part by road ; 
but so far no great success has been achieved in 
this direction. The L.M.S. “ Ro-Railer’’ coach 
was designed with this object, and other similar 
projects have been and are being tried abroad. 

To run a frequent and regular rail service entails 
practically complete occupation of running lines, 
and it is obvious that such a service should not 
be inaugurated without careful consideration of 
the circumstances, as the final result may be a 
serious loss to the railway company concerned. There 
are several points which have to be passed in review, 
as, for example, the potential passenger business. 
In sparsely populated agricultural districts travel 
is limited, and is often confined to the market days 
and fairs. A frequent service would not create 
business and the running of additional trips would 
be unremunerative. Again, in populated areas, 
a frequent service would create difficulties in the 
working of freight trains, as few intervals would be 
left for the running of such trains. From a manu- 
facturer’s and trader’s point of view, and also from 
a railway revenue earning point of view, it is most 
important that every possible facility should be 
given to this valuable traffic to ensure prompt work- 
ing. Freight traffic should not be hindered by the 
running of a frequent passenger service, which may 
or may not be remunerative. 

On most branch lines the freight and mineral 
traffic is the predominant consideration, passenger 
traffic often being light in proportion owing to 
scanty population, and the motive power has to 
be provided to cope with the heavy traffic and has 
to take the form of a steam locomotive worked by 
one or two sets of men, according to the time extent 
of the branch service. This locomotive also works 
the branch passenger traffic, occasionally as a 
“mixed ”’ passenger and freight train. If a self- 
propelling vehicle were used on the branch to run 
a regular and frequent passenger service under such 
circumstances, two power units with additional 
sets of men would be employed on the branch, as 
the special passenger unit could not work the coal 
traffic, for example, and unless the passenger traffic 
were sufficient to cover the additional cost arising 
from the employment of an extra unit, the financial 
result might be a loss to the railway company, even 
though additional passenger traffic were secured by 
the more frequent service. With two power units 
working on the branch, additional expenditure 
on signalling facilities might also be necessary. 

The Ministry of Transport requirements relating 
to railways preclude the running of a passenger 
carrying service without some form of signalling 
and block telegraph—or train staff—equipment in 
order to prevent more than one train being in a block 
section between two signal-boxes on the same line 
at the same time. As compared with the initial and 
annual expenditure entailed by this requirement, 
when road traffic outgrows the facilities, road widen- 
ings, by-pass roads, new bridges, &c., and also police 
for “signalling’’ the road traffic, are provided at 
public expense, and this reacts in an unfavourable 
manner against the further development by railway 
companies of passenger services and facilities. 

If the passenger business is sufficiently good to 
cover all additional charges, there are two courses 
open to a railway company desiring to maintain 
efficient passenger and freight train working, viz., 
either to lay down, often at considerable cost, addi- 
tional running lines, or, alternatively, to add to its 
signalling equipment in order to increase the capacity 
of existing lines. In certain conditions both courses 
may be necessary, and an appreciable additional 
charge for interest on capital, maintenance and 
renewal and also for staff, would be created, most or 
all of which should be debited against the passenger 
service, which, as mentioned above, may create 








a net loss on a service showing appreciable business. 
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Railway and Road Matters. 





THe successor to Mr. D. McLellan, as divisional engineer 
(Scotland), London, Midland and Scottish Railway, is 
Mr. A. H. MeMurdo, the assistant engineer (permanent 
way) at the headquarters at Euston. Until two years 
ago Mr. McMurdo had been wholly in Scotland, as he joined 
the Glasgow and South-Western in 1902, and went thence 
to the Highland. On the formation of the London, Midland 
and Scottish he was made district engineer at Inverness. 


ALL the creosoting work for the Southern Area of the 
London and North-Eastern Railway is being concentrated 
in a new yard, just opened at Bo'ness. There is stacking 
accommodation for 410,000 sleepers and for about 160,000 
cubic feet of crossing and other timbers. Of the two 
pressure cylinders one is 113ft. long and will hold twelve 
bogie trucks carrying 700 sleepers, and the other is 65ft. 
long and takes seven bogies with 400 sleepers. The tanks 
for storing the creosote have a capacity of 57,000 gallons. 
The sleeper boring and adzing machines are in close 
proximity to the cylinders so that there is a minimum 
of labour in transport. It is expected that the annual 
output will be 275,000 sleepers. 

Tue Ministry of Transport railway statistics for Sep- 
tember, noted herein on December 18th, gave also the 
results for the first nine months of the year. In comparison 
with the same period of 1930 there was a decrease of 
4-9 per cent. in the number of passenger journeys and of 
8-1 per cent. in receipts from passengers. The total 
passenger traffic receipts fell by 7 per cent. Passenger 
train mileage was reduced by 1-6 per cent. The goods 
traffic suffered a drop of 13-2 per cent. in tonnage and of 
9-9 per cent. in receipts. General merchandise fell by 
12-4 per cent. in tonnage and 9-9 per cent. in receipts ; 
minerals—other than coal—and the merchandise in 
classes | to 6 fell 19-9 per cent. in weight and 16-8 per 
cent. in receipts, and coal, coke and patent fuel decreased 
by 11-3 per cent. in tonnage and 6-4 per cent. in receipts. 
There was a decrease of 6-6 per cent. in the goods train 
mileage. The average train load fell from 127 to 1244 tons 
and the net ton-miles per engine-hour from 449} to 447}. 

WHI st there were many serious road accidents in the 
London area and a fatal aeroplane crash in Wiltshire as a 
result of the dense fog on Friday and Saturday last, the 
18th and 19th instant, only one serious railway accident 
was reported. As a London, Midland and Scottish 
passenger train from Fenchurch-street to Tilbury, on 
Friday evening, was running between Barking and 
Dagenham Dock stations it collided with five wagons and 
the brake van, which, owing to a broken draw-bar, had 
become detached from a goods train which had preceded 

he passenger train. One passenger was killed and another 
was seriously injured. The guard of the goods train was 
subsequently found to have run over. He had 
evidently gone back along the line to lay detonators on the 
rail to protect the obstruction caused by the vehicles that 
had been left behind. The Ministry of Transport inquiry 
was begun by Lieut.-Colonel Mount on Tuesday and the 


coroner opened his inquest on Wednesday last. 


Tue fatal accident on the 18th instant at Dagen- 
ham, mentioned above, is the sixth fatal train 
accident of the present year and the fourth such in which 
passengers have lost their lives. The latter have been 
Carlisle on January 3rd, Leighton Buzzard on March 22nd, 
Fakenham on May 27th, and Dagenham on December 
18th. The two accidents in which trainmen, but no 
passengers, were killed, were those at Northumberland 
Park on January 7th, and on the Clacton branch on the 
16th of the same month. 


THE announcement is made by the London and North- 
Eastern Railway that, as from January Ist, there will 
be no passenger train service—there are only two trains 
in each direction now—between Cudworth and South 
Howden on its Hull and Barnsley section. The length 
in question is 28} miles, and so is more’ than one-half of 
the whole of the 51} miles, and six stations out of fourteen 
are to be closed for passenger traffic. The Hull and 
Barnsley Railway was a very ambitious scheme that 
never reached its aims. It was promoted by the coal 
interests in South Yorkshire to compete with the North- 
Eastern to carry coal for shipment at Hull. Its western 
terminus was at Cudworth on the Midland, and it never 
reached Barnsley, even by running powers, nor, as later 
intended, Huddersfield and Halifax. In keeping with its 
ambitions, it had, originally, the long name of the Hull, 
Barnsley and West Riding Junction Railway and Dock 
Company. Mention of the last part of this title leads 
to the remark that it had a very fine piece of property 
in the Alexandra Dock at Hull. In view of financial assist- 
ance rendered the Hull Corporation had two directors 
on the board. The Hull and Barnsley was absorbed by 
the North-Eastern Railway as from April Ist, 1922. 

On Sunday, August 30th, a third-class corridor coach 
which was conveying a theatrical ‘ty for Scarborough 
arrived at York. The train sonchell Se. 14 platform road 
at 3.25 p.m., and the vehicle was due to leave at 6 p.m. 
from No. 10 bay line. It had, therefore, to be taken 
from one side of the station to the other and across the 
main lines to and from the North. The engine came off 
at York, where it had to be turned and be ready to leave 
again at 4.17, There were three shunters eventually con- 
cerned in the movement of the coach in question, and the 
first of them detached the coach and two other empty 
vehicles from their train and told the driver of the engine 
to place the two vehicles on the up engine line and then 
to take the loaded coach to No. 10 line. Not knowing 
what the first shunter had arranged, a station inspector 
told a second shunter to deal with the special vehicle. 
The latter man had his own ideas and proceeded to put 
them into effect. In doing so he failed to tell the signalman 
that the single coach would be left standing on the engine 
line. The latter man later asked if the engine line was 
clear and learnt, on the strength of information given by 
a third shunter, who was thinking only of the two empty 
vehicles, that the engine line was clear. As a consequence, 
a light engine was admitted on to the engine line and 
collided with the special coach. Lieut.-Colonel Woodhouse 
inquired into the accident, but his report makes no 
recommendation—such as track circuiting—beyond a 
revision of the rules as to the working of this engine line. 


Notes and Memoranda. 





A VERY useful leaflet on the extraction of pebbles from 
clay, to make it satisfactory for ceramic work, has just 
been issued by the Ohio State University. 

Some 142,500 lb. of nickel, in the form of alloys, have 
gone into the new Waldorf-Astoria Hotel in New York 
City. Almost 175,000 Ib. of monel metal, which contains 
two-thirds nickel and one-third copper, have been fused for 
kitchen equipment and for other service uses. Fully 
105,000 Ib. of 20 per cent. nickel-silver have been used 
for plumbing fixtures, and an additional 45,000 lb. of 
10 per cent. nickel-silver have been used for decorative 
trimmings. 

ACCORDING to a contribution by H. Grubitsch in Stahl 
und Eisen for September 3rd, the solubility of Armco iron 
in chemically pure Zn is less than 0-5 per cent. below 
470 deg. C., regardless of the length of time of contact, but 
above 480 deg. it rises rapidly to a maximum, depending 
on the time of contact, at 495 deg., and then falls to a 
minimum at 515 deg., according to the time of contact. 
With further rise in temperature the solubility rises 
again almost in linear proportion and becomes much less 
dependent on the time, which rapidly decreases. 


FLow tests on a 60in. reinforced concrete sewer con- 
structed in 1929 by the Second River Joint Meeting in 
Essex County, New Jersey, showed, according to E. T. 
Killam, of New York, an average value of the coefficient 
of roughness, n in Kutter’s formula, of 0-014 when the 
depth of flow was about one-third the diameter. Velocities 
in the test length of 2209ft. were measured directly by 
partly submerged surface floats and by the use of eosine 
dye, and were in the vicinity of 4ft. per second. Surface 
slopes had an average value of 0-00172 slightly less than 
the slope of the invert. 

One thing to remember in silver soldering is, says Mr. 
A. Eyles, of the L.M.S. Railway, to remove the torch 
flame as soon as the brazed joint is completed, and then 
immediately to immerse the piece in cold water. By 
thus doing, the flux is disintegrated—if the brazed joint 
is allowed to cool slowly the flux usually sets into a hard 
vitreous film difficult to remove. A little sulphuric 
acid added to the water used for guenching greatly 
assists removal of the flux and scale. Joints may be 
cleaned by filing, grinding or polishing, and then may be 
burnished if necessary. 

Use is made in the United States Navy of a so-called 
red-lead paint for priming coat of steel, which is a com- 
pound paint containing as pigment a mixture of red lead, 
zinc oxide, iron oxide, and magnesi ilicate. Aluminium 
stearate is used in the vehicle to assist in holding the 
pigment in suspension to prevent settling. This paint 
has the advantage of being considerably lighter in weight 
and cheaper than straight red-lead paint, and can be 
made up and issued ready mixed; also having compara- 
tively smaller amounts of red lead, the danger of lead 
poisoning is correspondingly reduced. 

THE system of sludge digestion, in which valuable 
pioneer work has been done by the Birmingham Tame and 
Rea District Drainage Board, is being extended from the 
Board's headquarters at Saltley to a subsidiary sewage 
treatment centre at Colehall, near Yardley. The gases 
evolved in the digestion process are to be utilised for power 
as in the older plant. Seven primary sludge digestion 
tanks are being installed, each 6lft. by 3lft., equipped 
with floating gas collectors of wrought iron, covering the 
whole area of the tank, and connected with these are 
four secondary tanks of the same size. The sanctioned 
outlay is £30,500. It is anticipated that the plant, which 
is designed to treat 50,000 cubic yards of crude sewage 
a year, will be put into co ission next aut > 


THE water power industry in Canada supplies nearly the 
entire energy requirements of the country, exclusive of 
that utilised for steam railways, automobiles, &c., and 
as a further measure of its importance it may be mentioned 
that the capital investment involved is rapidly approaching 
a billion and a-half dollars. The records of the Dominion 
Water Power and Hydrometric Bureau, Department of 
the Interior, show that during 1930 upwards of 20 billion 
kilowatt-hours of energy were produced, which, using 
the figure for the average coal consumption per kilowatt 
produced in the public utility plants in the United States, 
indicates an actual saving of 17,500,000 tons of coal in 
1930. When we consider that for a stretch of upwards of 
2000 miles across Canada no coal mines exist the value of 
this saving becomes apparent. 

Some experiments have been made by Messrs. M. 
Luckiesh and L. L. Holladay, of the General Electric 
Company of America, on the relative reflecting powers of 
paints towards visible light and biologically important 
ultra-violet radiation. They find that those which poorly 
reflect the ultra-violet radiation are zinc oxide, titanium 
pigment, lithopone, and tin oxide. Pigments which fairly 
well reflect ultra-violet radiation of the desired wave 
lengths are magnesium oxide, magnesium carbonate, 
calcium carbonate, silica, asbestine, and china clay. 
Some of these are lacking in body. Lead carbonate or 
white lead, commonly used in paint, moderately reflects 
the desired ultra-violet radiation. Of course, the vehicle 
in which pigments are suspended is very important. Some 
vehicles commonly used are not satisfactory, although, 
if used sparingly, some may be fairly satisfactory. 


At the request of the British Electrical and Allied 
Industries Research Association, an investigation of the 
strength at high temperatures of cast and forged steel, 
as used in turbine construction, was undertaken in the 
engineering department of the National Physical Labo- 
ratory as part of the general programme of work for the 
Committee of the Department of Scientific and Industrial 
Research appointed to supervise researches on the 
behaviour of materials of high temperatures. A report, 
price 9d., has now been issued by the Department con- 

ining the results of short-time tensile tests and creep tests 
carried out on a 0-30 per cent. carbon cast steel and a 
0-39 per cent. carbon forged steel over a temperature range 
of approximately 400 deg. to 650 deg. Cent. Full tensile 
properties and the stresses corresponding to rates of creep 
down to 10-inch per inch per day have been determined. 














The results are given in numerous tables and curves. 





Miscellanea. 





Tue sales of motor cars in the United States are said 
to have fallen in 1931 by over 50 per cent. 


Tue Winburg, South Africa, Municipality has decided 
to expend £10,000 on an electric supply scheme. 


ARRANGEMENTS have been made for the reopening of 
the Bowsan, Cinderford, colliery in the Forest of Dean, 
which has been idle for forty years. 


A ractrory for making boilers is being put up at Kral 
jevica, on the Jugoslav coast, by the Adriatic Shipbuilding 
Company, in conjunction with Yarrow’s, of Glasgow. 


Tue Lord President of the Council has appointed Mr. 
F. 8. Sinnatt, D.Sc., F.LC., to be Director of Fuel 
Research under the Department of Scientific and Indus- 
trial Research. 

Tue Ministry of Transport states that the number of 
motor vehicles registered officially for the first time in 
October last was 18,292, as compared with 20,720 for the 
same period of the year 1930. 

THERE is a proposal on foot to organise a ferry service 
from the mainland, in the neighbourhood of Lymington, 
to the Isle of Wight, and it is said that a crossing of 1} mile 
will be covered in seven minutes, 


A ractory for the manufacture of typewriters is to 
be put up in Toronto, Canada, by the Underwood 
Company, while the works of the Remington Company, 
in the same city, are to be extended. 


ALL thoughts of proceeding with the St. Paul’s Bridge 
scheme over the Thames were abandoned at a meeting of 
the Corporation of the City on December 17th. Financial 
considerations are said to be the cause. 


Tae triennial award of the Coopers Hill War Memorial 
Prize and Medal, which fell in 1931 to the Institution of 
Electrical Engineers, has been made by the Council to 
Dr. M. G. Say, Ph.D., M.Sc., A.M.I.E.E., for his paper on 
“ High-voltage Underground Cables.”’ 


A RATHER striking piece of publicity has just been issued 
by the Yorkshire Electric Power Company, in the form of a 
map which shows that over one-third of the population of 
England and Wales resides within 60 miles radius of their 
centre near Dewsbury, while half the population is within 
120 miles. It is said, also, that the area contains 100 
million tons of iron ore and the best coal in England. 


ELEPHANT transport has formed the Indian method of 
carrying teak logs from the forests of Burma to the river- 
side for generations, but this picturesque system is, says 
Indian Engineering, now giving way to the march of 
mechanisation. Two Thornycroft rigid six-wheelers 
equipped with special trailers provide the modern transport 
method in one area. The trailers have been designed to 
allow of extension to accommodate the variable length 
of timber, and successful trials of the new vehicles were 
carried out before they were accepted for shipment. 


Tue Council of the Institution of Electrical Engineers 
has appointed a special Technical Committee to obtain 
papers on radiological and electro-medical subjects, and 
to deal with such other matters as may be referred to it 
by the Council. The aim is to stimulate and foster interest 
in the electrical engineering aspect of radiology. The 
Committee, which is representative of electrical engineers, 
medical men, and radiographers, is at present engaged in 
obtaining papers on the above subjects for reading before 
the Institution during the session 1932-33 and subsequent 
sessions. 

EXPERIMENTS are being conducted at the plant of the 
Western Dominion Collieries near Estevan, Saskatchewan, 
with a view to the production of by-products from lignite. 
The tar, about 8 tons of which are now being produced 
daily, yields, when distilled, a lignite pitch, which can be 
used for binding material for the briquettes. Further 
distillation produces a clear tar, and, still further, a crude 
carbolic acid. Another prospect, it is stated, is a light oil 
which may be obtained by “ washing "’ the gas, and this 
can also be broken up into several component parts, such 
as benzine and ammonia. No immediate installation of 
the costly equipment necessary for the manufacture of the 
various by-products is anticipated. Briquettes are, it is 
said, already being produced satisfactorily from the 
lignite. 

Tue s.s. “‘ New Northland,” the flagship of the Clarke 
Steamship Company’s passenger fleet, is to sail from 
Halifax on January 8th on a Canadian Trade Exhibition 
cruise to the West Indies. The vessel will be loaded with 
Canadian products, prominently displayed, and it is 
expected that the ship will carry representatives of every 
branch of Canadian industry producing goods that the 
countries to be visited need and must import. Nearly all 
of the countries to be visited on the two months’ cruise, 
which is designed solely to promote trade between those 
countries and Canada, are members of the British Com- 
monwealth and lie mostly in the Caribbean range. The 
itinerary of the cruise includes calls at Bermuda, St. Kitts, 
Antigua, Montserrat, Dominica, St. Lucia, Barbados, St. 
Vincent, Grenada, Trinidad, Georgetown, Kingston, 
Havana, and Nassau. 

TEN years ago communication between points within 
the North-West Territories of Canada and the world at 
large involved a delay of weeks during the summer season 
and of months during the winter. Seven years ago the 
Department of the Interior, through its North-West 
Territories and Yukon Branch, took the first step towards 
bringing the north country closer to civilisation. With 
Edmonton as a base, a chain of wireless stations was built, 
which served Simpson on the Mackenzie River as well as 
Dawson and Mayo in the Yukon Territory. Since that 
year, the northe:m wireless system has been extended until 
to-day Fort Smith, Resolution, Simpson, Norman, Aklavik, 
and Herschel Island on the west, with Coppermine and 
Chesterfield Inlet to the east, are equip’ with wireless 
offices, which handle ordinary commercial messages to and 
from all parts of the world. In addition, some of the more 
northerly offices are equipped with broadcasting plants, 
by means of which they are enabled to relay commercial 
messages and daily news bulletins to the more remote 
settlements. 
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British Turbines on the Continent. 


A FEW years ago the subject of British turbines 
on the Continent could hardly have furnished a 
theme except to historians and apologists. The 
former, moreover, would soon have come to a stop 
for want of material. Their story would have 
started bravely with the supply of two 1000-kW 
Parsons turbines to the city of Elberfeld in 1900, 
machines which were by far the largest in existence 
at the time and famous also for setting up a new 
record in efficiency. After so excellent a beginning 
little more would have remained to be said. The 
future of the steam turbine was then assured on the 
Continent and the market there for machines of 
the type in question was largely acquired by 
licencees and exploited by them. The lead given to 
British engineering by the success of the Elberfeld 
turbines was unhappily not followed up by any 
corresponding enterprise on the part of other 
British firms. Too many of the latter, indeed, gave 
a negative support to. the engineering prestige of 
this country by their readiness to take up the manu- 
facture, under licence, of almost any Continental 
design, in preference to developing types of their 
own. It is, in fact, possible to remember a time 
when hardly a single British turbine maker, out- 
side Newcastle, was not building his machines under 
licence from some Continental firm or other. Hence, 
quite apart from any trading restrictions imposed 
by the granters of the licences, it was not to be 
expected that British built turbines in general 
would find much demand amongst Continental pur- 
chasers. The failure of our manufacturers to secure 
a continental trade in turbine machinery must, we 
fear, be largely attributed to their early lack of 
originality in design. Tariffs, of course, also 
hindered them, but tariff walls presented no 
greater obstacles to their trade than to the trade of 
the various continental nations amongst them- 
selves. One could find Swiss, German, French and 
other name plates in abundance on turbines run- 
ning far outside the frontiers of their countries of 





origin. Nor must undue weight be given to the 








generally lower manufacturing costs on the Con- 
tinent, for British makers had always been well 
able to hold their own against their Continental 
rivals as regarded the supply of turbine machinery 
to other parts of the world. 

Such was the state of affairs until recent years. 
Circumstances now have altered. Agreements have 
had time to lapse, licences to expire, and policies 
to be revised. The Elberfeld turbines had long to 
wait for any notable successors, but the lineage 
was revived in 1925 by a 20,000-kW turbo. 
generator supplied by Messrs. Parsons to the city 
of Rotterdam. Like its forerunner, this machine 
exceeded its guaranteed efficiency by a handsome 
margin, and the economy has been maintained 
every year since the set was started. Nor has the 
blading ever been touched during this period 
except for the fitting of anti-erosion shields to the 
final blade rows a couple of years ago. The repu- 
tation thus re-established for British machines on 
the Continent rendered it more easy for the same 
makers to obtain the order for two larger sets of 
30,000 kW which were put into service a few 
months ago in the Velsen power station. Copen- 
hagen, moreover, has followed the lead of Velsen 
by ordering the pair of units, each of 36,000 kW 
capacity, whose construction was referred to in our 
recent account of the activities of the Heaton 
Works. These instances are enough to show that 
British makers could compete successfully for Con- 
tinental trade, even before the suspension of the 
gold standard rendered their products materially 
cheaper to most foreign buyers. But competition 
does not depend on price alone; the ability to 


containing | offer something better than one’s rivals is at least 


as important. It is doubtful whether we shall 
ever be able to sell turbines profitably in any 
market where cheapness is the only consideration. 
Nor is such trade of the kind most worth catering 
for, since mass production methods being inapplic- 
able, cheapness can hardly be consistent with 
quality, and still less with leadership in design. 
The constant rise in steam pressures and tem- 
peratures and the rapid increase in the size of units 
demanded has created a market open only to those 
turbine makers who can supply something better 
to-day than was available yesterday. It is in this 
market that the greatest profits are to be earned. 
The key to it is leadership in design. The more diffi- 
cult the problem, the fewer there will be who can 
tackle it, and the greater will be the prestige and 
the reward of those who can be entrusted with its 
solution. As regards the construction of turbines 
to work at. the very highest pressures and tem- 
peratures, it must be admitted that the weight of 
experience at present lies with one or two Con- 
tinental manufacturers, thanks mainly to the 
greater enterprise of certain foreign power station 
engineers. But it is equally true that the metal- 
lurgical problems involved have riowhere been so 
exhaustively studied as in this country, and no- 
where else is there such reliable material available. 
Another feature of advanced modern practice is 
the reheating cycle, but here we have nothing to 
fear. One need go no farther than Barking to see 
a 40,000-kW turbine of purely British design 
which has been operating on this cycle for seven or 
eight years, with no trouble whatever. The new 
50,000-kW Parsons machines for Dunston have 
also been designed for a re-superheating cycle, the 
partially spent steam being raised again to the 
very high temperature of 800 deg. Fah. before 
entering the low-pressure cylinder. There is, 
indeed, no feature in which Continental turbine 
design can claim any superiority over the best 
British practice, and it is doubtful whether an 
equally high and sustained efficiency or equal 
reliability in service is achieved even by the best 
known Continental makers. The secretiveness of 
Continental power station engineers with regard to 
operating data is in great contrast to the open publi- 
cation which prevails in Great Britain, and tends to 
conceal both good and bad results indifferently. But 
where individual figures do come to light they do 
not support the view that Continental practice is in 
any way ahead of our own. The new units for 
Dunston, it will be remembered, are guaranteed, 
under penalty, to produce a kWh for a heat con- 
sumption not exceeding 9280 B.Th.U.—a figure 
which Continental manufacturers will find it 
difficult to challenge. It is true that some Con- 
tinental turbines show a good thermodynamic 
efficiency, but that is a matter which does not 
concern the user in the least. It is the heat con- 
sumption per unit generated and not the thermo- 
dynamic efficiency which makes the difference in 
the coal bill. 

A general survey of the situation seems to show 





no good reason why British turbine engineering 
should not enjoy a much more important place in 
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Continental countries than it has held in past 
years. At the moment the financial crisis has 
paralysed the development of electrical under- 
takings, but as soon as confidence is restored the 
projects now held in abeyance will be put into 
execution and a large amount of turbine machinery 
will necessarily be called for. There will still be 
tariff walls to be surmounted and often, also, 
financial interests to be negotiated, but the market 
will be there, and as recent experience has proved, 
it will be accessible to such British firms as can 
offer something superior to that attainable else- 
where. Thanks to the engineering initiative of the 
late Sir Charles Parsons and to the enterprise of 
Captain Donaldson, this country has established a 
lead of years over its continental rivals in the 
design and use of extra high-tension alternators, 
and has developed methods of construction which 
are not available to foreign makers. Again, the 
shielding of turbine blades against erosion, so as 
to prolong their life and the efficiency of the 
machine almost indefinitely, is another important 
invention peculiar to British turbines. In con- 
denser practice, too, recent almost revolutionary 
changes in design have given a further lead to 
certain British makers. It is by technical advances 
such as these that markets are gained and held, 
provided always that they are exploited with ade- 
quate business enterprise. So far as turbine 
machinery is concerned, we can provide anything 
equal to, and much that is better than, the best of 
our foreign competitors, so that, in this branch of 
engineering, at any rate, there should be scope for 
the revival of exports which is now so urgently 
needed. 


All the Colours of the Rainbow. 


WONDERFUL as are the improvements in mechan- 
ism, in materials, and in efficiency for which the 
last three decades may justly claim the credit, we 
question if any of them are as remarkable and, in 
some senses, as beneficial as the changes which 
have taken place in factories in the same period. 
Those of us who are old enough to remember the 
conditions in engineering workshops at the end of 
last century, and have opportunities for contrasting 
them with those of to-day, are aware of the 
wonderful changes which have taken place in 
nearly every detail of factory construction and 
organisation. Thirty years ago only the most 
advanced thinkers had grasped the value of proper 
lighting ; the methods of warming workshops was 
still but dimly understood, and the necessity for it 
barely appreciated ; and the importance of cleanli- 
ness and order was barely known outside the 
pattern shop. Floors were ill kept, windows were 
never washed by anything more effective than 
rain, men warmed themselves by subornation of the 
smith, and general disorder in the shops was no 
more censured than similar disorder in the offices. 
We can still recall the surprise which a famous 
foreign machine tool factory aroused when it was 
visited by British engineers in the first year of the 
century, and the debates upon the necessity and 
value of the maple floors, the well-ordered benches, 
the standard painting of the machinery, the 
excellent lighting, the carefully devised sanitary 
arrangements, and the flowered surroundings of 
the offices and factory buildings, are fresh in our 
minds. What was rare then is common now. It 
is true that one may still find plenty of factories 
that smack of past ages, but it is only necessary to 
look at any of the buildings that are springing up 
in the new industrial South or to visit some of the 
new works or old works reformed, which are to be 
found in old industrial centres, to appreciate the 
greatness of the change which has taken place. 

For its share in this improvement we must give 
due credit to the Welfare Movement and to the 
active organisation which represents it. But at the 
same time, we must not forget that managers in 
recent years have begun to take an interest in work- 
shop psychology. Like all “ ologies,” it may readily 
be pressed too far, but there can, at least, be no 
doubt about the effect of a bad workshop environ- 
ment upon the workers’ mentality. The best 
work cannot be accomplished under bad, untidy 
and dirty conditions. We say this despite 
a great deal of diametrically opposite evidence. 
Exquisite work was, and is to this day, carried out 
in conditions of indescribable disorder. But it 
will be found, we think, that in such work indi- 
vidualism is predominant. Just as Dr. Johnson 
could do bis finest work amongst a litter of books, 
papers, and bills, so the individual may be able to 
divorce himself from the conditions surrounding 
him, make a little oasis of cleanliness and precision, 
and produce work of the highest class. What,is 
possible in the individual is not possible in the 


mass, and it has been found by experience, many 
times repeated, that only under the best con- 
ditions of lighting, heating, and organisation is the 
finest and most efficient repetition work produced. 
The recognition of the importance of environment 
has led to many strange experiments, but possibly the 
strangest of them all comes, as might be expected, 
from the New World. So far, it has not touched 
engineering, but Heaven alone knows if it may not 
come in time! We have seen engineering factories 
with flower parterres around them, and we 
have seen geraniums “ all a-blowing and a-growing ” 
in a famous boiler shop ; who knows but that this 
latest Transatlantic experiment may spread through 
the Americas, and find at length a home in this 
older world. We quote from the report of a firm of 
American manufacturers of “ high-grade shoes ” : 
“ This concern, to maintain pay rolls, painted the 
machines, equipment, and inside of its plant, and 
used gay, bright, and, where moving machinery 
was concerned, contrasting colours. All the 
colours of the rainbow were used. Employees 
took pride in voluntarily keeping clean the 
machines, floors, and the immediate surroundings. 
The surprising result of this effort to provide 
work was that it became an important factor 
in the profitable operation of the business, because 
—(1) Eye strain was eliminated, resulting in (a) 
amount of rejected products and damaged materials 
reduced to an insignificant minimum ; (6) older 
employees able to compete with younger hands 
and brighter eyes, both in quantity and quality 
of workmanship ; (c) no reportable accidents for 
nine months. (2) Fatigue and nerve tension were 
eliminated. (3) Morale was improved ;_ better 
attitude toward work, in keeping with the general 
brightness and cheer of surroundings. (4) The 
sales force has been affected by the high-quality 
spirit of the production department and has 
successfully sold this quality factor. (5) Of 
increased advertising by employees, visitors, and 
editors.”’ If all this can be attained “ by all the 
colours of the rainbow,” the future of the paint- 
makers of the United Kingdom is assured. There 
are, no doubt, “ brighter eyes” in “ high-grade 
shoe ” factories than are to be found in the drab 
realms of mechanical engineering, but, still, even 
in them, the reduction of rejects, the elimination of 
accidents, the expulsion of fatigue and nerve 
tension, the improvement of morale, the “ high- 
quality spirit” in the sales department, and 
“imereased advertising by employees, visitors, 
and editors * would be well won at the expense of 
half-a-dozen barrels of paints. 

The spectrum, rather curtailed, is not a bad 
reflection of American mass psychology. It wants 
continual variety and movement. It likes the 
violent contrasts of jazz, and has no use for repose. 
The workshop colours appropriate to a nation still 
very young might be unsuitable for one that has 
reached a demure age. All the colours of the rain- 
bow might not have the desired effect in Great 
Britain, but we have no doubt that some artist of 
the older school who would paint our factories in 
the tints and tones appropriate to an elderly civilisa- 
tion could be found, and that by a proper and care- 
ful balancing of colours all the benefits which have 
accrued to the maker of “high-grade shoes ” 
(U.S.A.) would be secured by the manufacturers of 
British water-tube boilers, alternators, motor cars, 
and steam turbines. For ourselves, however, we 
admit that it is not the actual colours but the 
spirit behind this effort which moves us. For 
practically one-third of their day the working man 
and woman have to pass their time in the sur- 
roundings connected with their business. The 
pleasanter those surrotindings can be made, the 
happier will the people be, and the better will be 
the work they execute. Much is denied to the 
engineer ; but much is allowed to him. He has 
already seen the evils of the old system. Has he 
explored the possibilities of the new to the full, 
or does the factory in all the colours of the rainbow 
open to him visions of still greater advancement in 
the provision for the welfare and happiness of his 
workpeople and the material benefits to industry 
which therefrom ensue ? 
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History of the Great Western Railway. Vol. II., 
1863-1921. By E. T. MacDermort, M.A. London : 
Great Western Railway Company, Paddington 
Station. 1931. Price 10s. 6d. 

WE have here a continuation of the history published 

in 1927, presented with the same degree of skill and 

wealth of detail as the two former parts, and about 





twice as thick. 





The first three chapters give the history of the main 
treat Western line from 1863 to 1875. Everyone 

has heard of the final abolition of the broad gauge in 
May, 1892, when 177 miles were “ narrowed ”’ in two 
days. But it is not so generally realised how fast 
it had been melting away during the preceding quarter 
ofacentury. For example, in a single month, namely, 
May, 1872, no less than 295 miles were abolished. 
And between June 16th and July 4th, 1874, 208 more 
disappeared. The alteration was greatly facilitated 
by the longitudinal sleepers, because all that was 
necessary was to cut a piece out of the transoms, 
move one rail, and connect wp again. In the case of 
transverse sleepers, it was much more difficult. An 
interesting illustration is given—on page 378—of a 
piece of broad gauge line on cross sleepers, near 
Exminster. One’s own recollection of the broad 
gauge is that the running was exceptionally smooth. 
How far this was due to the longitudinal sleepers 
cannot be estimated. In giving evidence before the 
Gauge Commission in 1846, Vignoles, Cubitt, Gray, 
and Hawkshaw all said that engines were more prone 
to slip on longitudinal sleepers——the last two speaking 
of frosty weather. 

In the early ‘sixties there was a bad railway mania, 
which was more or less the cause of the Overend 
Gurney failure. The lines proposed at that time were 
purely speculative, without any question of local 
requirements, but started with the intention of black- 
mailing the existing railways into buying the owners 
off. The resulting financial position not only ham- 
pered progress, but caused acute monetary difficulties. 

The succeeding chapters go back to early history, 
treating of the following lines, the dates at which they 
begin being given in parenthesis :—Monmouthshire 
(1792), Bristol and Exeter (1835), South Devon 
(1836), Cornwall (1835), West Cornwall (1825). 

The Monmouthshire railways are very interesting. 
They were a collection of small tramways, and were 
combined into a railway in 1849-1855. Special wheels 
for the trucks, to run either on a 4ft. 4in. plate rail 
or a 4ft. 8}in. edge rail, and special rails with a broad 
foot on which the narrow flangeless wheels could 
run, were designed. ‘ Ribbon ” development, about 
which we hear so much nowadays, had occurred along 
the old tramways; in Newport the lines of tram- 
road had actually become the streets of the town, so 
that drastic alterations had to be made. 

The Bristol and Exeter, always closely connected 
with the Great Western Railway, was swallowed up 
on January Ist, 1876. 

The South Devon is famous for its disastrous experi- 
ments with the atmospheric principle. If one looks 
merely at the nature of the system, its failure seems 
ouly to be expected. But the fact that the breakdown 
should have been so complete, and should have come 
ahout so quickly, is less easy to understand, when one 
reflects that the Dublin and Dalkey line worked quite 
satisfactorily for twelve years, and was abandoned 
chiefly on account of the inconvenience of having an 
isolated portion in between two ordinary lines, a situa- 
tion that arose when an extension was made. Further- 
more, the system was worked with great regularity on 
the Paris and St. Germains Railway for six years, 
namely from 1847 to 1853, when the traffic became 
too heavy for it, and complete reconstruction would 
have been necessary. Even so, it struggled on until 
1860, by which time locomotives were forthcoming 
which were capable of coping with the heavy gradients. 
The collapse here was partly caused by troubles with 
the stationary engines, which were not to be expected, 
and to the unfortunate delay in installing the tele- 
graph, which made it necessary to work the pumps 
uselessly, sometimes for a long time, when the down 
trains were late. But the worst trouble of all was 
experienced with the longitudinal valve, which for 
some reason behaved much worse than in any of the 
other cases. 

A chapter on the Cornwall Railway gives an account 
of the building of Brunel’s celebrated Saltash Bridge, 
in which the thrust of arches is counteracted by the 
pull of chains, the only other example of this con- 
struction being the smaller one at Chepstow. 

The story of the West Cornwall refers to Murdock 
and Trevithick having constructed the first English 
locomotives in that county, with a footnote “‘ In 
1784 and 1802 respectively.’”’ This note should have 
been amplified by the words: “ the first being only 
@ model”; since, as it stands, more credit appears 
to be given to Murdock than that to which he is 
entitled. 

In Chapters IX. to XIII. we return to the Great 
Western proper, and find its history from 1875 down 
to 1921, the greatest work described being the build- 
ing of the Severn Tunnel, 1883 to 1885. 

The last three chapters deal with the Locomotive 
and Carriage Department. Mr. Ahrons’ mantle has 
fallen upon Mr. A. C. W. Lowe, who has carried out 
this section ably. > 

Appendices consist of a table of dates of opening 
and mileage; lists of broad gauge engines; and 
dividends. : 

The quality of the book is fully equal to that of its 
predecessors, the only fault being the same, namely, 
that the page is so small that the illustrations are 
cramped, examination of most of the maps calling 
for a magnifying glass ; otherwise the volume cannot 
be too highly commended. 
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HEAVY-OIL ENGINES—TYPICAL FORMS OF COMBUSTION CHAMBER 
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; MAYBACH.(Airless Inj:). 1(a) 
Direct Injection. Piston Swirl 
ENGLISH ELECTRIC. GARONER. Helical Port Cut-Of BLACKSTONE. . WISEMAN JUNKERS. 
4 Direct injection. Piston Swirl Direct Injection. Piston Swirl Spring Loaded, Multi-Hote 4 Direct Injection. Piston Swirl. Direct Injection. Piston Swirl Direct Injection. Port Swirl 
g Helical Port Cut-Off Helical Port Cut-Off MAYBACH.(Air Inj:) 8 Variable Stroke Plunger, Valve Suction Special Helical Port Cut-Off 
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RICAROO. (Mirrlees). LISTER AEC. omo. 
- Direct Injection. Port Swirl Direct Injection. Divided Chamber Direct Injection. Divided Chamber Direct Injection. Divided Chamber 
8 Mechanically-Operated Spil! Valve Helical Port Cut-Off Helical Port Cut-Off Helicai Port Cut-Off 
rs Open, Single Hole Spring Loaded, Single Hole Open, Single Hole Spring Loaded, Single Hole 


























(3) 


(3) 
ACRO. (Saurer) MCLAREN. (WM) 
Auxiliary Air Chamber Auxiliary Air Chamber 
Helical Port Cut-Off Mechanica/ly-Operated Spill Valve 
Spring Loaded, Single Hole Spring Loaded, Single Hele 
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j g SN (2) WY x S 
FOWLER bDEUTZ. MCLAREN. (Benz) GANZ - JENDRASSIK. PETTERS. HESSELMAN. 
4 Auxiliary Air Chamber Ante- Chamber Ante- Chamber (Suction) Ante-@hamber (Suction) Pirect Injection. Piston Swir Direct Injection. Port Swirl 
8 Helical Port Cut-Off Variable Stroke Plunger, Valve Suction Variable Stroke Plunger, Valve Variable Stroke Plunger, Valve Helical Port Cut-Off Variable Stroke Plunger, Valve Suction 
C Spring Loaded, Multi-Hole Spring Loaded, Single Hole Spring Loaded, Single Hole Special Spring Loaded, Muiti-Hole Open, Multi-Hole 
Open, Single Hole 
“The Exomeer” A. TYPES OF COMBUSTION CHAMBER 8. FUEL PUMP AND REGULATION C. INJECTION NOZZLE = 
Fic. 8 
Table Illustrating Present Designs of High-speed Heavy-OiljEngines. 
Number Weight |Compression| Maximum Fuel Fuel 
of Speed, per pressure, pressure, B.M.E.P., pres- | consumption, Remarks 
Name cylinders Bore Stroke rp m.] B.H.P B.H.P., Ib. /sq. in. Ib sq. in. Ib. /sq. in. sure, Ib./B.H.P. 
Ib ib. /sq. in. hr. 
English Electric . 6 6in Sin. 600 to 1500 | 200 at 1500 i8 500 } 850 79 2500 0-39 
152-5mm. 203 mm | 
Gardner . 4 4}in. 6in. 1000 44 15 450 750 91-2 2000 0-38 
114mm. 152-5 mm. | 
Maybach 
Airless injection . 6 5-Slin 7 -09in. 1300 150 13-8 88 0-40 Both types are also made with 12 
140 mm. 180 mm. 500 to 570 780, cylinders. 
Air injection ’ 6 5-5lin. 7 -09in. 1400 175 13-2 100 - 0-47 The drawing in Fig. 8 shows the 
140 mm. 180 mm. combustion chamber for air in- 
jection. Control by pump suction 
valve, and variable size orifice in 
fuel valve. 
Blackstone ‘ 6 4}in. 6in. 1000 to 1500 55 to 97 15-75 420 600 86-5 1800 0-46 Also 2 and 4 cylinder engines. 
117-5 mm. 152-5 mm. | Blackstone spring injection. 
Wiseman.. .. .. 4 din. 6in. 800 to 1800 29 to 65 450 750 | 95 1500 0-42 Also 1 and 6-cylinder engines. 
102mm. 152-5 mm. | Two-plunger “ Verus * pump. 
Junkers 2 3+ 15in. 11 -8in. 1100 45 15-4 540 900 85-3 7000 6-43 Two-cycle opposed-piston engine 
80 mm. 300 mm. 
Ricardo (Mirrlees) . . 6 5fhin. 6}in. 1200 132 (max.) : | 850 90-5 - 0-39 
143 mm. 165 mm. 
Lister : 4 4}in. 5hin. 1000 45-2(normal) 53-0 | 450 (normal) 750 82 2000 0-43 Also | and 2-cylinder engines 
114mm. 140 mm. | 54-0 (max.) 600 (at 
starting) 
AEC. . . = 6 4-53in. 5 -59in. 1500 77-1 (normal) 9-34 525 | 93-5 1000 0-43 
115 mm 142 mm. 130 (max.) | (max. B.H.P. . 
Omo shai is ee 6 4-33in. 6 -30in. 1800 130 at 2000 12 460 98 (max.) 2000 0-43 Air insulated hot body. Also other 
110 mm. 160 mm. (normal) units of similar design. 
Acro (Saurer) - 6 4-33in. 5 -9lin. 1600 80 455 570 76 1150 0-45 
110 mm. 150 mm. 
McLaren (M.W.M.) 6 4- 13in. 5-9lin. 1400 74 to 88-7 13-6 512 -- | 87-8 1700 0-43 
105 mm. 160 mm. 
ee 6 4-72in. 7 -O08in. 1400 90 24-4 - 70 2000 0-45 Also 2, 3, 4, and 5-cylinder engines. 
120mm. 180mm. 80 (max.) | Auxiliary chamber connected by 
three holes to main chamber 
aa! 5 se 6 4-72in. 6 -70in. 1500 110 20-2 560 720 to 750 80 1080 to 0-46 
120 mm. 170 mm. | 1420 
McLaren (Benz) .. 6 5-32in. 7-87in. | 1000 (max.)| to 120 32-7 500 750 85 1000 0-46 Also 2, 3, and 4-cylinder engines. 
135 mm. 200 mm. | 800 (normal) | | 
Ganz-Jendrassik .. 6 4-13in. 5-5lin. 1650 72 18-7 427 498 to 570 77-1 2495 0-43 Also 6 and 8-cylinder engines of 
105 mm. 140 mm different cylinder dimensions 
DE on > <n... om 3 4}in. 5hin 1600 50 30 450 700 42 2100 0-48 Two-cycle, separate scavenging 
114 mm. 137 mm | pump. 
Hesselman . ; 4 3-94in. 5-35in. | 500to 2500 | 20 to 50 mre ll4 425 | 102 0-47 to 0-65 Spark ignition. Low compression 
100mm. 136mm. | ratio. 


perties of the fuels used. Two practical demands are made 


Some Characteristics of High-speed | to-day on oil engines for transport purposes: (a) that the 
Heavy-oil Engines.* 
By 8. J. DAVIES, Ph.D., M.Sc., M.I. Mech. E. | words, the mixing of the fuel and air shall be carried out 


(Concluded from page 657.) 


ConpiTiIons oF SATISFACTORY PERFORMANCE. 


| exhaust shall be clear; and (6) that the running of the 


| engine shall be sweet—that is, without that noise com- 
monly and falsely known as “ Diesel knock.’ In other 


| 80 as to give complete combustion in the cylinder, and the 

rate of rise of pressure during combustion shall be so con- 
| trolled that the combustion noises are not objectionable. 
| To give a clean exhaust, as well as to ensure good thermal 


ALTHOUGH there are many matters connected with oil efficiency, combustion must be reasonably complete early 
engines yet to be investigated, there are, as a result of | im the expansion stroke. It is also clear that satisfactory 
research work, on the one hand, and of experience in | P¢Tformance is facilitated when all three of these factors, 


service, on the other, certain conditions which are recog- 


combustion chamber, injection system, and fuel, are favour- 





nised as associated with satisfactory performance. Further, | #ble towards a reduction of the “ ignition lag "—that is, 
it is understood that these conditions, in various degrees, | that interval of time which elapses between the instant 


concern: first, the form of the combustion chamber ; 
secondly, the fuel injection system ; and thirdly, the pro- 


of the fuel entering the cylinder and the beginning of the 
rise of pressure from the compression curve. This rise of 


| pressure indicates that heat is being generated by com- 





* Institution of Mechanical ‘ Engineers, Midland Branch, bustion. It is not possible within the scope of this paper 
to discuss all three of these factors in detail. But it is of 


Birmingham, Thursday, December 17th. 





| interest to consider briefly the interaction of each upon the 
| other and to discuss the trend of present-day design. 


Forms or CoMBUSTION CHAMBER. 


The extraordinary diversity in the forms of combustion 
chambers successfully used in high-speed oil engines is 
to be seen in the Table and Fig. 8, which include also the 
leading particulars of the designs given. It will be noticed 
that these designs are classified under three main types, 
briefly described as (1) “direct injection,’’ (2) “ ante- 
chamber,” and (3) “ auxiliary air chamber,’’ and that the 
direct injection type has been further subdivided under 
the three headings : (a) Port swirl, (6) piston swirl, and (c) 
| divided chamber. The details of many of these types have 
| been treated elsewhere,* but some consideration of this 
| classification is desirable in order that the general lines 
of development of oil engines may be discussed. 

The distinguishing feature of the chambers of type (1) 





6 British Association, Bristol, 1930, Engineering, October 24th, 
1930. 
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is that the fuel is injected direct into the chambers in| by Maybach oil engines, is projected for the Hamburg- 


which combustion takes place, the subdivisions (a), (6) 


and (c) being necessary to indicate the three ways in | 
In 1 (a) | 
represented here by the Junkers and Ricardo-Mirrlees | 
through the ports, acquires | design that, other things being equal, the simplest 
velocity and direction which determine its subsequent | is the best. The simplest combustion chamber is, it 


which the air and fuel are brought into contact. 


designs, the air, in its 


Berlin service. 


Tue TREND or Mopgern Dssien. 
It may be taken as an axiom of successful engineering 


would 


motion—in the two cases mentioned, tangential swirling | appear, the most compact, and, from considerations of 


about the axis of the cylinder. 


engine the jet is fan-shaped, radial, and with its plane 
slightly inclined to the horizontal. In the Hesselman 


engine, which is a low-compression engine burning heavy | 
oil and employing spark ignition, similar, but less definite | 
i | chamber efficiency, these curves are not strictly com- 


motion is given to the air by shrouds on the overhead 
inlet valves, the jet being radial in this case also. 
In the engines of type 1 (6), with “‘ piston swirl,” any 


motion of the air is set up by the combined form of the | 


piston and cylinder head, during the compression stroke. 
In such engines as the English Electric, Gardner, and the 
Maybach with airless injection, in which the combustion 
chambers are very compact in form, this motion must 
be indefinite in character ; in the Blackstone and Wiseman 
designs, where the air is forced from the main chamber 
into the head, the motion will be more definite; the 
Petters engine—incidentally, the only British high-speed, 
two-stroke engine—falls between these two groups. 

The engines of type | (c), of Lister, A.E.C.-Ricardo, 
and Omo designs, while relying on the motion of the air 
set up by the piston during compression, are distinguished 
by the possession of a separate chamber into which the 
air is forced during compression, and within which injection 
and the greater part of the combustion takes place. In 
all three cases, the form of the passage between the two 
parts of the combustion chamber, combined with the 
spherical form of the separate chamber, exert a dominating 


In the Ricardo design | 
the jet is parallel to the cylinder axis, while in the Junkers | thermal efficiency. 


heat loss, the most compact form should give the highest 
To investigate this question, what 
may be called the characteristic curves of combustion— 
that is, curves of specific consumption on M.E.P.—from 
a number of engines of various designs have been plotted 
in Fig. 9. Although, from the point of view of combustion 


parable, since differences of speed of revolution and of 
cylinder dimensions are not compensated for, it is clear 
from the curves that simple combustion chambers do, in 
general, yield higher thermal efficiencies, and also produce 
higher maximum mean pressures. But, in spite of these 
facts, it is also unquestionable that actual design of new 
engines, has, in the last two years or so, tended towards 
more complicated forms of chamber, such as those of type 
1 (c), represented by the A.E.C. and Omo designs, and of 
type (3), represented by the Fowler and M.W.M. design. 
So that, both from considerations of the principles of 
design and also of efficiency and output, it is important 
to account for this apparent tendency of combustion 
chamber design towards complication. 

It was mentioned earlier that, with the combustion 
chamber, the other two factors—the injection system and 
the fuel—also play a part in determining whether the 
running shall be satisfactory. It was also pointed out that 
for running to be satisfactory, not only must output 
and efficiency meet the desired standards, but that 
smoothness of running and a clean exhaust are also 
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JUNKERS. 2 Cyl: Opposed-Piston 3-15 x 11-8 in, 896 R.P.M. 
LISTER. 4 Cyl: 4-5 x 5-5 in. 1000 R. P.M. ~ 
OMO. 6 Cyl: 4-33 x 6-3 in. 1810 RPM. 

DEUTZ. 6 Cyl: 4-72.x 6-7 in. 1000 R.P.M. 

. GARDNER. 4 Cyl: 4-5 x 6-0 in. 1000 R.P.M. 

AE.C. 6 Cyl: 4-53 x 5-59 in. 1500 R. P.M. 

| Mel AREN.(Benz). 6 Cyl: 5-32 x 7-87 in. 800 R.P.M. 
RICARDO.(Mirrlees). 6 Cyl: 5-625 x65 in. 1200 R.P.At 
ENGLISH ELECTRIC. 6 Cyl: 6-0 x 8-0 i. 1500 R.P.M 
RICARDO. 1 Cyl: 5-5 x 7-0 in. 1300 R.P.M. 
RICARDO. 12 Cyl: 4-75 x 5-5 in. 2250 R.P.M 
M. M.W.M. 6 Cyl: 4°13 x 5-91 in. 1400 RPM. 











St PLES ee 








tr 


Eo 





ce Sewn oe —— ¥ 





—_ 














Fuel Consumption Lb per 8.H.P. per Hr. 
i 
r= 
- 2 
} 
i 
| = 
Ss 
me 
& A 





| | 
Pe \ 4 A~B 
ee HUAN mS x fe all 
A 
OS Set te A. aoe . AT he 
| a NSS 




































































“i F 
pw Set es Est HM) Ou f | aid 
! | a nel _—* —— ae ee | 
P< se ee | 
| = * | a | 
i 
= | | 
0 20 40 60 80 100 120 140 
8.M.E.P. Lb per sq. in R 
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FiG. 9—CURVES OF SPECIFIC CONSUMPTION FOR 


influence upon the type of motion given to the air. The 
Omo engine is further distinguished by the employment 
of a bowl-shaped hot-body, partly heat-insulated from the 
walls, which serves to raise the temperature of the air 
more rapidly during compression. This class of engine, 
with a separate chamber, is the newest, and will be referred 
to more particularly later in the paper. 


Engines of type (2), “ante-chamber engines,” are | 


distinguished by the fact that the combustion chamber is | 
| after combustion has begun is also strongly influenced, 


divided Jato two parts, the ante-chamber ana che main 
chamber, separated by a constricted passage; further, 
that the fuel is injected into the ante-chamber and a part 
only of it is burnt there. The remainder, through the 
difference of pressure set up by the initial combustion in 
the ante-chamber, is forced at high velocity through the 
constricted i 
with the air and is burnt. The mixing is thus brought 
about by the indefinite turbulence, as distinct from definite 
swirling, caused by the violent passage into the main 
chamber of the partially burnt fuel. 

Engines of type (3) are arranged with an “ auxiliary 
air chamber,” separated by a constricted opening from the 


main chamber, into which a considerable proportion of | 


the induction air is forced during the compression stroke, 
and from which it streams at high velocity during the 
expansion stroke. Injection of the fuel is effected, not 
into this chamber, as in 1 (c), but towards the constricted 
opening, so that the velocity of the air passing from the 
auxiliary chamber plays a direct part in breaking up the 
fuel. Two new designs given in the table—the Maclaren- 
M.W.M. and the Fowler engines—and a further new design 


not given—the Lanova engine—emphasise the increasing | 


attention being given to this type. 

The only high-speed oil engine using air injection is 
that of the Maybach Company, which builds engines both 
with airless and with air injection. The air injection 
type has been standardised for use on the German State 
Railways. In this application the complication and weight 
resulting from air injection are relatively less important ; 
moreover, compressed air plays a part in starting and 
reversing, the transmission gear being designed in accord- 
ance with these special circumstances. It is interesting 
to note that a new high-speed train, carrying about one 


hundred first and second-class passengers, and driven ' purchase fuel pumps and nozzles as interchangeable 





VARIOUS ENGINES 


insisted upon; further, that satisfaction under the 
latter headings is only ensured when the ignition lag is 
sufficiently reduced to enable the rate of rise of pressure 
to be restricted within proper limits. 

Experiments in engines, and in separate closed vessels, 
have shown that ignition lag decreases with rise of both 
pressure and temperature of the air into which injection 
takes place, and is influenced also by the relative motion of 
the air and fuel during injection. The rate of rise of pressure 


but in ways that are not easy to define, by this relative 


| motion of air to fuel and by the losses to the walls. Thus, 


into the main chamber where it mixes | 


it would appear that the type of relative motion given 
by these more complicated forms of combustion chamber, 
together with the effects of these forms on the temperature 
and pressure of that part of the air into which the fuel is 
first injected, lead to conditions more favourable, from 
the point of view of practical performance—especially 
smoothness of running—than those given by compact 


| chambers. It would also appear, though here the available 


data is not sufficient to be conclusive, that the “ s 
flexibility ” of compact cylinders is less than those with 
complicated forms. The latter appear also to be less 


| dependent upon the characteristics of the fuels used, and, 
| in general, may burn fuels with a wider range of physical 


properties. 

So far, in this paper, the effects of fuels and injection 
systems have not been dealt with, and it must be admitted 
that both of these factors have by no means been com- 
pletely investigated. The various oil supply companies, 
with their excellent laboratory staffs and facilities, are 
naturally now devoting much attention to the fuel question, 
and there is reasonable hope that before long the properties, 
both physical and chemical, of heavy-oil fuels will be at 
least as well understood as those of light fuels for 
“carburettor” engines. The question of fuel injection 
systems is more closely an engineering one, and, in view 
of its basic importance, it may be said that the further 
evolution of high-speed oil engines depends more upon 
the advance of knowledge in this branch than in any other. 

The problems of fuel injection gear as regards accuracy 
of manufacture are now too well recognised to need 
emphasis. That it has been possible for some years to 


accessories is an indication of the very high standard of 
precision of manufacture reached by more firms than one. 
Improvements even beyond this high standard are desir- 
able and will, with increasing experience, undoubtedly 
be realised. The other problems are partly of a design 
character and partly in the direction of further research 
into the mechanics of the processes of compressing to a 
high pressure, conveying, and injecting minute quantities 
of fuel into the cylinder. On the design side, it is a healthy 
sign that the author has, in the past year or so, seen in 
this country no less than four designs of pumps working 
on principles which claim to give greater variation in, and 
greater control over, the injection characteristics than 
would appear possible with existing designs. On the 
research side, there are investigations in progress which 
must add greatly to our knowledge. It is the author's 
view that, given better knowledge of fuels and closer 
control over the injection process, future development 
may eventually be re-directed towards the simpler solutions 
of the combustion chamber problem. 

There is, in conclusion, one other aspect of the future 
development of oil engines which should be borne in mind, 
namely, the influence of what may be called “ mass 
experience.” It would be difficult, in connection with the 
development of petrol engines, to separate those steps 
in progress due directly to the research engineer from 
those which have been taken as the result of experience 
in practice. Carburation, lubrication, mechanical design, 
practical upkeep, have all developed through practical 
experience. So far, the oil engine has lacked this ‘* mass 
experience "; it is reasonable to expect further progress, 
if only as a direct result of this. 


Finally, the author would express his thanks to those 
firms who have kindly supplied him with information ; 
he would also like to thank Messrs. C. W. Lawson and 
H. C. Stevens, research students at King’s College, 
London, for their kind assistance in preparing the figures 
and the table. 








Works Laboratory at Cathcart. 


Own the occasion of a recent visit to the Cathcart Works 
of G. and J. Weir, Ltd., we inspected the firm’s newly 
completed works laboratory, which has been designed and 
equipped to serve the control and research needs of the 
joint undertakings of G. and J. Weir, Ltd., Monel-Weir, 
Ltd., and the Argus Foundry, Ltd., and to deal with the 
many-sided problems of the varied industries with which 
these allied firms are connected. The first works laboratory 
at Cathcart was established some twenty years ago, and 
starting from very small beginnings, the department grew 
until new premises were urgently required. The accom- 
modation chosen is in a building which at one time formed 
the head offices of the company, consisting of two main 
floors and a basement for storage about 45ft. square. 
The stairway is accomodated in a central well covered with 
a glass roof, and this, together with ample window area 
on all sides of the building, in combination with white 
walls and ceilings, has resulted in a very effective and 
uniform lighting, as will be seen from our illustrations on 
page 683. The building is heated by hot water radiators, 
and the floors throughout are covered with rubber, which, 
in addition to being pleasing in appearance, is comfortable 
for walking and makes for quietness. 

In designing the laboratory careful consideration was 
given to the ment of the essential service supplies. 
These include both cold and hot water, coal gas, compressed 
air, and electric current at 240 volts A.C. and 120 volts D.C. 
The supplies to the ground floor rooms are brought from 
the basement, while those to the top floor rooms are housed 
in a trunk which runs round the walls at a height of about 
2ft. above the floor level. Tappings from the various 
supplies are taken to the working benches, and ample 
provision, we noted, has been left for further tappings 
when such may be required. 

The main switchboard is in the entrance hall and part 
of it can be seen through the partition shown to the right 
of Fig. 2. In addition to the 240-volt and 120-volt services 
already mentioned, there is a supply of 440 volts, three- 
phase current for motors on the ground floor. The ground 
floor contains three office rooms, besides the testing 
machine room and the pyrometry and furnace section. 

In the machine room—see Fig. 1 on page 683—the prin- 
cipal item is a 50-ton “‘ Olsen * machine for tensile and 
transverse testing. It is a motor-driven geared machine 
with an automatic balancing arrangement for the jockey 
weight, and with an autographic stress-strain recorder. A 
complete set of grips made in the works tool department is 
available for all sizes and shapes of test bars and also for 
complete turbine blade and other important sections. The 
accessories for the machine included, we noted, a Ewing 
extensometer and an Amsler standardising box. 

From time to time high-temperature tensile tests are 
required to be carried out on this machine. These are 
made by fieating the test pieces in an electric furnace, 
which surrounds the specimen, and tests have been made 
in this way at temperatures up to 1000 deg. Cent. The 
other machines in this room comprise a 120 foot-pound 
Izod impact machine, a Brinell hardness tester, a sclero- 
scope and an Erichsen ductility tester. A power hack saw 
and sensitive drill are furnished for the preparation of 
samples for analyses and for cutting sections, &c. One 
end of the machine room is allocated to condenser tube 
corrosion testing. These tests are carried out with actual 
sea water, and they comprise both simple aerated immer- 
sion tests and accelerated tests of the “‘ jet impingement ” 
t ° 
Tn the pyrometer testing and electric furnace room there 
are a number of electric furnaces for experimental heat 
treatment, some of which are shown in Fig. 2. In addition 
to the usual type of furnace which is wound with Nichrome 
wire, there are two new furnaces heated by a special type 
of resistance element which permits heating to tempera- 
tures over 1300 deg. Cent. The pyrometer section of the 
laboratory is responsible for the calibration and repair of 








the works pyrometer equipment, and for electrical testing 
there is a bridge megger, a ductor ohmmeter along with 
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lifting blocks, one designed to handle loads up to 60 tons 
and the other loads of 20 tons. The 20-ton block slews 
at a maximum radius of 93ft. 6in. when the greatest 
height of lift above water level is 110ft., while the main 
block is arranged to lift loads of 60 tons at a maximum 
radius of 80ft. from the centre of rotation of the crane. 


standard millivoltmeter, multi-range voltmeters and 
ammeters. 

The whole of the upper floor, with the exception of the 
metallographical section, is given over to the chemical 
laboratory, part of which is illustrated by Fig. 4. The 
walls, it may be noted, are tiled in white and the ceiling 
is painted with a white glossy acid-resisting paint. The 


benches are covered with white acid-resisting rubber, 


for the purpose of receiving loads for transportation. 
The generating and auxiliary equipment includes a 
Robey-B.T.H. oil-engine-driven main generator set, and 
a Gardner-B.T.H. auxiliary set. An electrically-driven 


| windlass by Clarke Chapman and Co., Ltd., of Gateshead, 


with extended working drums, is provided at each end otf 
the vessel, which is provided with two anchors and cables, 


| while other deck equipment includes the usual bollards 
| and fair leads, &c, There is an accommodation compart- 


ment at each side of the vessel. 

The structure shown at the left-hand end of the pontoon 
is a temporary trestle for carrying the jib during the 
voyage. It may be stated that, in addition to building 
tke pontoon, the Furness Shipbuilding Company, Ltd., 
was.also entrusted with the jib structure, as, at the time 
the order was placed, the structural department of Cowans, 
Sheldon and Co., Ltd., was more than fully employed. 
The designs were, however, supplied by Cowans, Sheldon 
and Co., Ltd. The crane is shown undergoing its full-load 
test at Haverton Hill-on-Tees. It left Middlesbrough 
on September 7th, and has now, we learn, safely accom. 
plished the greater part of the voyage to Cape Town. 








A Paint Spraying Plant. 


Te illustration which we reproduce below represents 
a simple little arrangement of plant, by Delco-Remy and 
Hyatt, Ltd., 111, Grosvenor-road, London, 8.W. 1, for 
supplying compressed air for paint-spraying and similar 


4 It comprises a vertical, air-cooled, single-cylinder com- 
pressor, with a bore of 3in. and a stroke of 2}in., which 
has a displacement of 5 cubic feet per minute. This com- 
pressor delivers at a pressure of 100 lb. per square inch, and 
is fitted with an automatic unloader, which opens the 
valves at that pressure and cuts in again after a drop in 
pressure of about 20 Ib. per square inch. It is driven by a 
1 B.H.P. electric motor, which is fitted with a semi 
enclosed, or ironclad, switch and starter. If it is desired, 
the starter can be connected up with a relay so that the 
motor is stopped and started automatically, according 
to the demand for air, instead of running light, as is the 
case with the unloader. The compressor delivers into a 
receiver of about 1 cubic foot capacity, from which the 
air is drawn through a separate oil and water trap. This 
trap is fitted with a drain, a pressure gauge, and a connec 
tion for taking off full pressure air for any service that may 
be desired, such as blowing up pneumatic tires. Air for 
paint spraying is passed through a reducing valve, which 
can be adjusted to suit the immediate requirements, and 
is equipped with a gauge on the low-pressure side. The 





which gives a surface which, while it is easily kept clean, 
does not crack the hot beakers and greatly minimises 

breakage of glass. The titration bench seen to the right 
in Fig. 4 is covered with thick opal glass. All the sinks 

are made of acid-proof porcelain with open traps below, | 
which lead into vitreous-lined waste pipes. Although 
corrosion-resisting materials and fittings have been chosen | 
wherever possible, every effort has been made to prevent 
the fumes which are inevitable in chemical analyses from 
pervading the atmosphere. Two large fume cupboards are 
provided and these have been found to be effective in 
carrying away the fumes. 

The balance room is arranged midway between the two 
main portions of the chemical laboratory, and the swing 
doors are fitted to the room for more easy entry and exit. 
The balances rest on a thick sheet of opal glass, under which 
there is a jin. layer of sponge rubber. This precaution, 
we were informed, effectually prevents any vibration 
either from passing traffic or from the works adjoining 
from affecting the balances. An electric muffle is placed 
close to the balances so that ignited precipitates have not 
to be carried any distance. In the balance room the 
carbon combustion apparatus and the apparatus for elec- 
trolytic analyses of non-ferrous metals is also arranged, 
and includes nine sets of stationary platinum electrodes 
and one rotary set for rapid estimation, all designed for 
electrolytic analysis. 

In the micrographic room—see Fig. 3—there is a Beck- | 
Rosenhain metallurgical microscope complete with its 














camera, and the polishing machine for micro specimens is 
placed in this room, so that it is also handy when required 
for repolishing aspecimen. Alongside the microscope room 
there is, we observed, a well-equipped dark room for the 
development of plates and prints. 

Besides serving for works control and for dealing with | The height of lift above water level for this load is 100ft. 


PAINT 


the very wide range of subjects embraced by the firm’s | Hoisting speeds of 10ft. and 30ft. per minute are provided | 


manufacturing experience, an effort has been made to set | for the heavy and light loads respectively. Slewing 
up @ bureau of information on all these subjects, and the | through 360 deg. can be accomplished with a 60-ton 
documentation has been conveniently arranged in card | load in three minutes, and the jib can derrick with 
index form, which, with a good technical library, enables | its full load through the full range in about ten 
any particular question to be answered immediately. | minutes. . 

The research work on corrosion in boilers and in feed| All the crane movements are effected electrically, 
systems which was begun by the late Mr. James Weir has power being supplied by an oil engine-driven generator 
been greatly extended and has yielded, we understand, | placed in the pontoon. 

very useful results. Such work, along with that in the | : . 
newer fields relating to high temperatures and pressures | can all be worked by one man. As our illustration 
and the employment of the alloy metals ‘of the Monel | shows, the Operator’s cabin is situated on the upper part 
and malleable nickel groups, is being continuously | of the framework, from which point he has @ clear 
carried out under the control of the laboratory we have | view of the load as well as the pontoon deck. A 
| special feature fitted on this crane is a safety device 
which is provided in order to prevent the possibility of 
overloading. 

The pontoon, which was built by the Furness Ship- 
building Company, Ltd., of Haverton Hill-on-Tees, is 
of the non-propelled type, and has a length of 160ft., 
with a moulded beam of 56ft., and a moulded depth of 
12ft. It was built to Lloyds A Class Special Survey for 


described. 








A 60-Ton Floating Crane for 
Cape Town. 


electrically-driven revolving floating crane which has been | heavy corrosion incidental to South African waters. The 
recently constructed by Cowans, Sheldon and Co., Ltd., | hull is divided into a number of compartments by longi- 
of Carlisle, for the South African Railways and Harbours | tudinal and transverse bulkheads, those beneath the crane 
for use at Table Bay Harbour, Cape Town. The engraving | being particularly designed to withstand the loads imposed. 
shows the crane lifting its test load of 75 tons. It is of the The deck amidships is specially reinforced and, as shown 
slewing and derricking type, and is provided with two | in the engraving, covered by a number of timber bearers 


The controls are so designed that the various motions | 


harbour service, and the shell scantling was increased | 


In the accompanying engraving we illustrate a 60-ton | above classification requirements in order to resist the | Tyne.—Wall calendar with monthly tear-off slips. 


SPRAYING, PLANT 


plant is appropriate for use with a quart size paint gun, 
or with a container sprayer, with two lines of hose of up 
to 12 gallons capacity. 








CALENDARS, DIARIES, &c. 


Wall calendar with monthly 





Arrow anv Co., Ltd, Derby. 
tear-off sheets. 

Bairp anv Son, Ltd., Temple Ironworks, Anniesland, Glas 
gow.—Wall calendar with monthly tear-off sheets. 

T. Bouror anv Sons, Ltd., Widnes, Lancs._Pocket diary 

Brairawatre anp Co. (Enorverrs), Ltd., Broadway Build- 
ings, 8.W. 1.—Pocket diary. 

Britisn Oxycew Company, Ltd., Edmonton Works, London. 

Calendar and engagement pad. 

County or Lonpow Extectric Surriy Company, Ltd., New 
Broad-street, E.C, 2.—-Telephone card. 





Dexixe, Ltd., Stratford, London.—Wall calendar with 
monthly tear-off sheets. 
Greenwoop anv Batuiey, Ltd., Albion Works, Leeds. Wall 


calendar with monthly tear-off sheets. 
R. anp W. Hawrnorn, Lestiz anv Co., Ltd., Newcastle-upon 


Hotman ‘ Broruers, Ltd., Camborne, Cornwall. Wall 
calendar with monthly tear-off slips. 
Reasown Manvractcrixe Company, Ltd., Brighton.— Greet 


ing card. 
SIMPLEX CoNDUITS, 
Pocket diary. 


Garrison-lane, Birmingham 


Ltd., 
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South African Engineering Notes. 


Large Glass Works. 


Tue factory of the Union Glass Company, Ltd., 
at Talana, near Dundee, one of the largest and most 
interesting concerns in the Union, has just been reopened 
after . period of three months, during which all the 
machines were overhauled and the kilns completely rebuilt. 
There are some hundreds employed at the works, which are 
operated night and day. The power plant at the factory is 
larger than that used to light the whole of the town of 
Dundee, Natal, and burns 1500 tons per month. 


Buffalo River Bridge. 


After nearly a quarter of a century’s service, the 
railway bridge across the Buffalo River at East London is 
to be replaced by a modern structure, which will provide 
for both rail and road traffic to be in operation simul- 
taneously. The advance of East London as one of the 
Union’s leading ports had made this bridge as much a 
necessity as the making of the turning basin for vessels 
in the river, now nearing completion. The existing timber 
bridge was constructed in 1908 at a cost of £19,858, and 
provides for both road and rail traffic. Whilst it has 
adequately satisfied the needs of railway traffic between 
East London and West Bank, its inability to cope with the 
ever-increasing road traffic has been the cause of con- 
gestion at either end of the structure, owing to its width 
being insufficient to allow of road and rail traffic operat- 
ing side by side. Owing to its unsuitabiljty and to the cost 
of its maintenance having increased with advancing 
age, it has become imperative to consider the provision of a 
permanent steel structure, capable of handling separately 
modern road and rail traffic. Sanction has been received 
for the construction of a combined road and rail bridge, 
the work of which will shortly be commenced. The road- 
way is to be directly above the railway, and there are to 
be nine road spans of 55ft. each, supported on steel columns, 
five rail spans of 55ft. each on concrete piers, and three 
main combined road and rail spans of 100ft. each, which 
will be supported by concrete piers carried on 14ft. dia- 
meter concrete cylinders sunk to rock, a maximum depth 
of 110ft. below low-water level. The overall length of 
the bridge from abutment to abutment will be just short 
of 1000ft., its height from rail level to low water level 
35ft., while the roadway level is to be 22ft. above the rail 
level. The width of the roadway between kerbs will be 
22ft., with 4ft. wide footways on each side. The weight 
of steelwork to be used is 1790 tons, and the estimated 
cost is £114,834, which sum will include the new approach. 

Railway Extensions. 

The Greytown-Rietolei Railway line has recently 
been opened in Natal, and it marks the completion of the 
programme of new works authorised in 1925. Work was 
begun on the new line, which is just under 254 miles in 
length, exclusive of sidings, on November 28th, 1929. The 
track has been laid throughout with second-hand 80 lb. 
B.S.S. rails on steel sleepers, and has a ruling gradient of 
1 in 50 compensated, while the sharpest curve has a radius 
of 74 chains. A start has been made with the construction 
of a deviation between Kleinstraat and Matroosberg, on 
the Cape Western main line, its object being to reduce the 
heavy gradients which at present exist between these two 
stations. This line will permit of goods and passenger 
trains conveying the scheduled maximum through roads 
between Touws River and Cape Town without the neces- 
sity for banking or assisting engines between Kleinstraat 
and Matroosberg, and will result in important operating 
economies being effected and in greater all-round flexibility 
in handling the train service over this mountainous and 
difficult section of the Cape Western main line. Ever 
since the date of Union the Railway Administration has 
devoted considerable attention to the improvement and 
relaying of the track with a view to the working of heavier 
loads and a general acceleration of services. Among the 
most recent operations in this connection is the surveying 
of a new deviation from Alicedale to Mimosa, on the Port 
Elizabeth main line. The work of staking out the deviation 
is now almost complete and arrangements are being made 
for the initiation of the construction work which has been 
necessitated in the interests of economy and efficiency. 
The total length of the deviation will be 20} miles. This 
will provide for a 1 in 80 (compensated) gradient in place 
of the old gradients of | in 40, which necessitated a very 
limited carrying capacity. The new deviation will permit 
of a goods train load of 900 tons being worked over the 
section, where at present the load is limited to 450 tons, 
while all services, both passenger and goods, will be 
accelerated in both directions. 


Large Crane for Durban. 


An 80-ton crane is to be installed at Durban in 
April next year. It is intended to deal with heavy lifts 
from steamers. Special foundations will have to be pre- 
pared to take the big load. The depth of water at the 
part where the crane will operate is 30ft., so that the biggest 
vessels visiting the port will be able to go alongside it. 
It was stated recently that heavy lifts had been deflected 
from Durban to Lourenco Marques, because of the poor 
facilities at Durban. In the next few months especially 
heavy lifts will arrive with the importation of machinery 
for the Union Iron and Steel Works. ; 


Russian Petrol. 


; Probably the biggest, certainly one of the biggest, 
shipments of Russian petrol to this country recently arrived 
in the tanker “ Atilla,’’ which concluded discharging her 
cargo in the middle of November. The vessel brought 
11,900 tons, of which three-quarters were discharged 
at Durban and the remainder at East London. The 
** Atilla ”’ is the first ship with Russian petrol to discharge 
under the agency of C. G. Smith and Co., the makers of 
the Union spirit, in which Russian petrol is blended with 
alcohol. At the present time, and for some time past, 
the retail price of Russian petrol has been steadily main- 
tained at 2d. per gallon below that of other petrol whether 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Christmas Intervenes. 


Tue approach of Christmas generally brings 
about a flatness of trade, and this year has proved no 
exception to the rule. During the past fortnight, though 
there has been increased activity at some of the works 
owing to their desire to clear the works ready for stock- 
taking, &c., trade itself has slowed down and no marked 
change can be expected before the New Year. Very few 
of the Midland and Staffordshire heavy manufacturing 
works have any considerable carry-over of orders with 
which to resume operations, and industrialists generally 
are anxious to get new orders, or specifications against 
existing contracts, with which to make a start in January. 
Heavy engineers are very badly in need of new business, 
some of the basic industries are also very poorly supplied 
with orders. Midland blast-furnacemen have fairly 
healthy order books, which are made up of contracts 
extending in some cases to the end of the first quarter 
of 1932. A number of light engineering firms have a 
fair demand for special lines, while the lighter metal 
manufacturers of Birmingham and the Black Country 
finish up the year in a reasonably satisfactory state. With 
expenditure generally repressed trade omens are none 
too bright. Consumptive requirements both on home 
and foreign accounts are steadily improving, however, 
and though it is agreed that the New Year is likely to be 
a difficult one to negotiate hopes are expressed that the 
recent industrial progress will continue and that headway 
will be made even in the first quarter. Iron and steel 
market activites this week have been negligible and the 
weekly meeting of the Midland iron trade, falling as it 
did on Christmas eve, had only a small attendance. 
Values of material were not tested by the business on 
offer, and quotations remain at last week's level. 


Cunarder Decision and Midlands. 


Midland, and especially Birmingham, manufac- 
turers are closely following the efforts being made to 
bring about a resumption of work upon the new Cunard 
liner, and are hoping they will meet with success. It is 
felt that holding up of subsidiary contracts will be a severe 
blow to the Midlands, for there is little doubt but that 
considerable orders would a little later have come to firms 
in this area had building been proceeded with. It is, 
indeed, reported that more than one order was on the 
point of being confirmed when work was suspended. 
Several Midland firms are already directly concerned, 
one having been engaged for some little time past upon 
dynamo sets for lighting the ship, and another in making 
the main boiler generator and air heater tubes, weighing 
over 1100 tons and measuring 235 miles. Orders which 
were expected to reach this district next year include 
those for such goods as ships’ berths, ropes, electrical 
fittings, cabinet goods, electro-plate, &c. It is greatly to 
be hoped that it may be found possible to go on with the 
building of the liner. 


Electrical Contracts for Midlands. 


Two important contracts for electrical equipment 
recently placed have been awarded to Midland manufac- 
turers. The British Thomson-Houston Company, Ltd., 
of Rugby, have received an order valued at £333,424, 
for transformers, switchgear and oil-filtration plant for 
the India Store Department, and the General Electric 
Company, Ltd., of Witton, Birmingham, for electrical 
equipment, including traction motors and apparatus 
for thirty-one new coaches required for the augmentation 
of-the London, Midland and Scottish Railway electrical 
services. 


Another Russian Order. 


The Rees Roturbo Manufacturing Company, 
Ltd., hydraulic engineers, of Wolverhampton, have received 
from Arcos, Ltd., on behalf of the Russian Government, 
a substantial contract for the supply of machinery. It 
is roughly estimated that the new contract will keep about 
fifty men busy for four months. Contracts for pumping 
machinery for Russia, noted in this column three weeks 
ago, were placed with another Wolverhampton firm 
recently. The Rees Roturbo Company, it is of interest 
to note, has also on hand an important contract for 
machinery for King’s Lynn waterworks. 


Proposed Merger in the Tube Industry. 
Important proposals for co-operation in the 
tube industry are at date under consideration. The 


directors of Stewarts and Lloyds, Ltd., have made an 
offer to acquire the shares of the Scottish Tube Company, 
Ltd., on the basis of one Stewarts and Lloyds 5 per cent. 
cumulative preference share for each similar share of 
the Scottish Tube Company, and five deferred shares of £1 
each for each six £1 ordinary shares of the Scottish Tube 
Company. The offer is conditional upon 90 per cent. 
of Scottish Tube Company shareholders of each class 
accepting, or upon not less than 75 per cent. accepting 
and taking steps to put the Scottish Tube Company into 
voluntary liquidation and approving of an agreement 
providing for the purchase by Stewarts and Lloyds of 
the assets of the Scottish Tube Company in terms of the 
provisional agreement. 

High-speed Diesel Engines. 

An instructive address on “ Recent Develop- 
ments in High-speed Diesel Engines *’ was given last week 
by Dr. S. J. Davies to a large gathering of members of 
the Midland branch of the Institution of Mechanical 
Engineers at Birmingham. He dealt with the present 
trend of developments in the high-speed heavy-oil engine, 
particularly in its application to motor transport. Dr. 
Davies expressed the view that the high-speed heavy-oil 





prices are reduced or put up. 


A vote of thanks to the lecturer was pro d by Sir 
Lincoln Tangye, Bart. Mr. W. B. Challen occupied the 
chair. 

Steel Prices Reaffirmed. 

The rea last week of finished steel 
prices by the Steelmasters’ Association had no appreciable 
effect upon business. It had been known that for some 
time past some steelmasters had been agitating for better 
selling terms, and in certain circles the view was held that 
there was a possibility of their claims being acceded to. 
The market generally held that as business was notably 
bad, steelmasters would have been ill-advised to make 
an advance in selling rates. So, once again, the majority 
of steelmasters dismissed the claim, which must almost 
certainly have been put forward and decided to try and 
induce business by keeping values down. The rebate 
rates were also reaffirmed. Angles are £8 7s. 6d., less 
15s. rebate; tees, £9 7s. 6d., less 15s.; joists, £8 15s. less 
22s. 6d.; ship, bridge and tank plates, £8 17s. 6d., less 
15s. rebate. Boiler plates, which do not come in the 
controlled list, are quoted £8 12s. 6d. The flow of orders 
to the steel works is on a small scale, necessitating short 
time working at practically all of the local establishments. 
Demand for structural steel is slow. In the half-products 
branches of the steel trade values are unaltered, except 
that continental shippers are offering supplies at lower 
rates in sympathy with the appreciation of sterling. Billets 
have been bought at prices varying from £4 10s. to 
£4 12s. 6d. There is no evidence of local works having 
bought heavily. On the contrary, there is very little 
inquiry circulating. It is some considerable time, however, 
since there was so narrow a margin between the prices 
of English and foreign semis. Native billets are firm at 
£5 7s. 6d., and re-rolled bars can be had at £6 17s. 6d. 
upwards. 


Pig Iron. 


Midland producers of pig iron have further 
improved their position and they end the year with con- 
siderable contracts on their books. Throughout the major 
portion of the year users have bought only for immediate 
requirements, but during the past few weeks they have 
entered into forward contracts some of which extend to 
the end of March next. There is a prevailing impression 
that raw iron prices are likely to advance, and consumers 
have judged it wise to cover themselves for some time 
ahead. It is said that blast-furnacemen could have secured 
much more business had they been so disposed, but, 
though they were prepared to cover themselves to the 
extent of their current rate of production, they would 
not go beyond this. They have held for some time now 
that with fuel prices appreciating their margin of profit, 
if they accepted contracts at current rates, would be very 
small indeed, and even with present production costs there 
was only a moderate return for their labours. Fortunately, 
for furnacemen, coke prices have not advanced as they 
threatened to do a month or so ago, and they stand at 


12s. 6d. to 13s. per ton at ovens. Moreover, many 
Derbyshire and Northamptonshire smelters took the 


opportunity of securing forward supplies before the 
market advanced. Current demand for foundry pig iron 
is about on a par with production, but there are still 
stocks at the furnaces to be disposed of. Derbyshire and 
North Staffordshire No. 3 foundry pig is maintained at 
£3 6s. per ton, and Northamptonshire at £3 2s. 6d. Forge 
grades are 5s. per ton less in each case. Quotations are 
for delivery to Black Country stations. 


Finished Iron. 


Production of finished iron in Staffordshire has 
fallen away further this month, and at date works are short 
of specifications in all departments. The bi-monthly 
ascertainment of the Midland Iron and Steel Wages Board 
shows that output in September and October was heavier 
than in the two previous months and the largest recorded 
this year. The increase was mainly in bar iron. The 
average net selling price, however, dropped by 2s. 6d. 
Present quotations are unchanged at £12 for marked bars ; 
£9 5s. to £9 15s. for Crown iron, £8 7s. 6d. for nut and bolt 
bars, and £10 10s. to £10 12s. 6d. for strip. 


Galvanised Sheets. 


Galvanised sheet prices are upheld at the 
improved basis figure quoted last week, namely, £9 5s. 
per ton for 24-gauge corrugateds. Demand has improved 
slightly and mills are better placed for business. The 
export figures for last month are not, however, encourag- 
ing, and rollers are none too sanguine as to the December 
returns. The home demand remains firm and reasonably 
heavy. 


The Late Mr. Malpas. 


After an illness extending over six months, 
Mr. Sidney Arthur Malpas died recently at his home at 
Handsworth. For over thirty-four years he had been 
connected with George Salter and Co., Ltd., manufacturers 
of springs, weighing machines, &c., of West Bromwich. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
Liverpool or Manchester P 


Ir is known definitely that the National Gas 
Council proposes to establish in Lancashire one of the 
eleven research stations that eventually will span the 
country in the collective interests of the gas industry. 
At the moment, however, it is not known which of the 
two great Lancashire cities—Liverpool or Manchester- 

will be selected to house this new development, though 
Manchester interests appear to be reasonably confident 
that theirs will prove to be the favoured city. There is 
certainly some ground for this opinion. For example, 





engine has a big future, particularly in the field of transport. 





the nucleus of such a station is already in existence, for 
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quite recently, in its own interests, the Manchester Cor- 
poration gas department opened a well-equipped and 
well-staffed workshop for the benefit of industrial users 
and potential users of gas. Here special and diverse pro- 
blems are being submitted for solution, and a highly 
rained technical staff carries out the research and experi- 
mental work by means of which valuable data bearing on 
industrial operations which involve the use of the town’s 
gas are supplied. Whether it is established at Liverpool 
or Manchester, the expectation is that the new research 
station will be opened early next year. 


An Electrical Engineer for Stockport. 


A controversy between two professional bodies 
and the Stockport Corporation Electricity Committee 
has arisen out of the vacancy for the position of borough 
electrical engineer at Stockport. The salary offered in 
connection with the post is £900 a year, rising to £1000, 
but the Electrical Power Engineers’ Association and the 
Association of Municipal Electrical Engineers have both 
asked their members to refrain from applying for the 
position, their contention being that the scale for Stock- 
port, based on output, should be £1800 a year, less 20 per 
cent. for a commencing salary. The situation at the 
moment is that the Electricity Committee has decided to 
ignore the action of the two professional associations. 


Selling an Ironworks. 


The Vice-Chancellor, Sir G. Courthope Wilson, 
K.C., in the Manchester Chancery Court on Monday of this 
week appointed Mr. W. C. Bolton, chartered accountant, 
Manchester, receiver and manager of Galloways, Ltd., 
Knott Mill Ironworks, Manchester. On behalf of William 
Deacon’s Bank, Ltd., Manchester, trustees for debenture 
stock holders, it was stated that it was necessary to make 
the appointment with a view to a sale of the undertaking 
and assets as a going concern. 


Non-ferrous Metals. 


A good deal more activity has been in evidence 
in the copper and tin sections of the non-ferrous metals 
market during the past week. This has been largely the 
consequence of developments which were definitely 
** bullish ” in nature, and which were soon reflected in an 
upward movement of both metals. Not only has copper 
recovered the ground lost in the previous week, but it has 
also established a substantial net gain, values at the moment 
of writing being about £3 10s. a ton above those ruling for 
standard metal a week ago. The rise has occurred following 
the news that agreement has been reached among the 
principal producers on the questions of output curtail- 
ment and marketing. Much freer buying has been experi- 
enced, not only in the United States but also in this country 
and on the Continent. A better trade demand for tin and 
the announcement of tighter control of stocks in relation 
to selling prices have been features of this section of the 
market during the past week. After being more or less 
stationary in the two previous weeks, English metal quota- 
tions have registered an advance of about £4 10s. a ton. 
The movement of lead has been somewhat restricted, and 
in spite of being 10s. up on balance for the week, values 
are still 5s. below where they were a fortnight ago. Spelter 
also is dearer by nearly 15s. a ton, largely in sympathy 
with the other metals, but business in this section has been 
on relatively quiet lines. 


Iron and Steel. 


The iron and steel markets have been rather 
listless, and movement will probably be lacking until 
after the holidays. Delivery suspensions have become 
almost general in virtually every branch, whilst new 
business during the past few days has been markedly 
absent. Pig iron makers offering in Lancashire are not 
sanguine at the moment of operations at the consuming 
end expanding much above the level that existed before 
the seasonal slackness set in, and there seems to be a 
disposition to expect that those users who have not covered 
their requirements over the early months of the year— 
principally those who have failed to take the full quan- 
tities of iron that they had contracted for up to the end 
of December—will revert to the more or less hand-to- 
mouth scale of buying operations that was in vogue three 
or four months ago. At the same time, sellers are hopeful 
that the slight improvement that has recently been 
reported in textile engineering, the light castings trade, 
and one or two specialised branches will be maintained in 
the New Year. Quotations keep up at 67s. per ton, 
delivered equal to Manchester, for Derbyshire, Stafford- 
shire, and Cleveland No. 3, 65s. 6d. for Northants, about 
87s. for Scotch, and 81s. for West Coast hematite. For 
the moment, the demand for bar iron has died away, but 
prices are steady at £9 15s. per ton for Lancashire Crown 
quality bars, and £8 5s. for seconds. Steel business is 
virtually at a standstill, and with continued poor order 
books among the majority of the heavy users in the 
Lancashire district, prospects of better things on the 
resumption are not promising. 


BARROW-IN- FURNESS. 
Hematite. 


There is nothing favourable to report about the 
hematite pig iron trade at present, and until the holidays 
are over there will be little business done. The general 
tone is very flat, and it is not anticipated that the New Year 
will bring much improvement. There has got to be a world 
recovery before North-West Coast pig iron finds an active 


market. Continental and American requirements are 
very small. Stocks in the district still stand at a 
substantial tonnage. The iron ore trade is quiet, both 
as regards native sorts and foreign imports from 


Spain, &c. There is nothing fresh to report in regard 
to the steel trade, which, like iron, is experiencing a poor 
market. The holidays at Vickers-Armstrongs Naval 


Construction Works are short this year. For one thing work 
on the new Furness-Withy boat has got to be pushed on. 
She has got to be out in about fourteen months from now- 











SHE FFIELD. 
(From our own Correspondent.) 
Holidays and Trade. 


Ir evidence is needed that conditions in the iron 
and steel industries of the Sheffield district are far from 
satisfactory it is to be found in the fact that most of the 
big works are closed for extended Christmas holidays. 
Conditions, as a matter of fact, are by no means satis- 
factory in either the heavy or the light branches of local 
industry, and at the close of the year it is difficult to be 
optimistic. Fluctuations in the exchanges and doubts as 
to the Government’s intentions in regard to tariffs on iron 
and steel have had an adverse effect on all the buying 
markets, and until such difficulties are settled there is little 
likelihood of any substantial revival in trade. There was 
some extra activity, in completing orders, just before the 
holidays commenced, and there are one or two bright spots 
to be found in the general dullness. For instance, the 
output of stainless steel continues on a substantial basis. 
There are inquiries which may lead to greater use of this 
stainless metal in aircraft construction ; whilst, as a con- 
trast, it may be stated that considerable quantities of 
stainless steel road studs are being made in the city. 

The railway steel departments are still extremely 
depressed. Home railway companies have been exer- 
cising such strict economy for a considerable time t, 
however, that it is confidently felt there can be little 
further delay before substantial renewals must be ordered. 
Stocks haye been “ starved,” and it is hoped there will be 
imereased orders in the New Year. On the other hand, it 
is not expected that much work will come to Sheffield in 
connection with the expenditure of the Boxer indemnity 
fund. Last month 7000 tons of rails were shipped to South 
Africa. 


Exports Statistics. 


The increase in the exports of iron and steel and 
their manufactures last month amounted to 35,000 tons, 
compared with the total for the previous month. 
Principally the increases were in plates, sheets, tubes and 
wire ; tool and other alloy steels decreased considerably. 
The general total of exported steel was nearly equal to that 
of November last year, but only about half the total for 
the corresponding period of 1929. 


Government Contracts. 


Several contracts have just been obtained from 
Government Departments by local firms. Pig iron is to be 
supplied by the Staveley Coal and Iron Company, Ltd., 
Chesterfield, and hack saw blades by A. Balfour and Co., 
Ltd., Sheffield, to the Contract and Purchase Department. 
Boiler and ships’ plates are to be made by the Park Gate 
Iron and Steel Company, Rotherham, and torpedo tools 
by F. G. Pearson and Co., Ltd., Sheffield. Mild steel is to 
be supplied to the War Office by the Steel, Peech and 
Tozer branch of the United Steel Company, Ltd., Sheffield. 
To the Crown Agents for the Colonies tubes are to be sup- 
plied by Howell and Co., Ltd., Sheffield, and for H.M. 
Office of Works steel work is to be made by W. H. Blake 
and Co., Ltd., Sheffield, and rails by Markham and Co., 
Ltd., Chesterfield. 


Scunthorpe Iron Order. 


Negotiations with an American firm for a sub- 
stantial sale of iron have been completed by the Normanby 
Park Steel Works, Scunthorpe. Prior to some two years 
ago these works had sold considerable quantities of iron 
to America, over a period of eight or nine years, but owing 
to the depressed condition of the industry they have been 
unable to effect any exports for the last two years. Asa 
result of the order just secured the output of one blast- 
furnace for several months in the New Year will be 
absorbed, and it is expected that employment will be found 
for a number of additional men. This is a welcome sign 
of improvement in trade in the Scunthorpe area. 


Steel Testing Apparatus. 


The claim that a great deal of laborious analytical 
work may be rendered unnecessary is made on behalf of 
a new apparatus for testing steel which has been installed 
at the works of Darwins, Ltd., Sheffield. This apparatus 
can test steel or iron bars of any thickness up to 4in. 
The bars are passed through magnetic coils, with the 
result that a fine wave of light is seen on the ground glass 
screen of an oscillograph. Any fault or variation in the 
material being tested causes an instantaneous deflection 
in the light wave. Internal defects can be detected as 
easily as those on the surface of the metal, which, it is 
claimed, is not injured in any way. The testing is both 
accurate and rapid, allowing a large quantity of material 
to be tested at reasonable cost, instead of one piece out of 
a large quantity as under the present method. The 
services of experts are not required, and the equipment is 
semi-automatic. The apparatus will be specially valuable 
to manufacturers of razor blades, high-speed steel, stock 
bars, and magnetically welded tubes. The machine at 
the Darwins works is the only one of the kind in England, 
and it has been installed for the purposes of an extended 
trial test. It is used by a number of firms in America, 
and arrangements are being made to make the apparatus 
in England by the Equipment and Engineering Company, 
Ltd., London. 


Ewden Valley Waterworks. 


Important technical details of work at the 
Ewden Valley Waterworks of the Sheffield Corporation 
are available as a result of an application by the Corpora- 
tion for the loan of a further £150,000 in connection with 
the construction of the works. It is estimated that the 
total ultimate cost of the scheme will be £2,181,909, of 
which 16-2 per cent. is represented by remedial work. 
Mr. J. K. Swales, general manager and engineer of the 
Corporation waterworks department, considers that in 





thirty years’ experience of reservoir work he has known of 





no reservoir in this country where such serious advers 
conditions have been manifest as in the case of the Ewde: 
reservoir. First, in 1924, a big slip occurred, and 400,000 
cubic yards of slip material were used for the pu of 
lightening that portion of the slip which it was thought 
would be a threat to certain permanent work. Between 
1928 and 1930 there was no noticeable movement, and it 
was thought that the work was permanently stabilised 
During the first impounding of water in the Broomhea« 
reservoir, however, certain runs of water were found t. 
increase in flow as the level of water rose, indicating tha 
water was escaping from both reservoirs. Innumerab): 
boreholes were made, and the remedial work was approve:| 
by consulting engineers. Cement injected totalled 743+ 
tons, and in one hole alone 1758 tons were injected. Th« 
flow of water from one relief hole was at the rate of 452,000) 
gallons daily. It is not proposed to do any more remedia 
work at More Hall reservoir, where the work of dealing 
with small leakages has been placed in capable~ hands 
Further work is contemplated at the Broomhead reservoir 


Doncaster Developments. 


Negotiations are almost completed for the pur- 
chase by the Doncaster Corporation of an important piec: 
of land marked out for industrial development. This 
consists of 360 acres on the eastern boundary of the 
borough on the Doncaster side of the Wheatley Park 
estate. The land extends from the site of the recent], 
erected British Bemberg artificial silk factory to the Sandal! 
sewage works belonging to the Corporation. It is under 
stood that negotiations are proceeding for the erection oi 
another factory on the estate. 


Gas Grid Scheme. 


The Sheffield Gas Company has decided to 
acquire, for £48,000, the undertaking of the Elsecar, 
Wentworth and Hoyland Gas Company. This is an im- 
portant development in connection with the 
Yorkshire Gas Grid scheme. 


South 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Tyne Improvement Scheme. 


Contracts worth £120,000 have been placed 
this week by the Tyne Improvement Commission in con- 
nection with new cargo-handling facilities and other 
equipment which will improve and modernise the port. 
The improvements include new coal shipping staiths 
near the west end of the Northumberland Dock at Howden, 
the provision of electric 3-ton travelling cranes at Albert 
Edward Dock, North Shields, and a 40-ton Titan crane 
on the North Pier, Tynemouth. The new staiths will con- 
stitute an important addition to the loading facilities of 
the river. There will be two large loading berths to be 
used preferentially by the Hartley Main Collieries, but they 
will also be available for the shipment of coal from other 
collieries. The standage sidings to be constructed by the 
Hartley Main Collieries, Ltd., will connect with the 
London and North-Eastern Railway Company’s line, and 
at the outset there will be accommodation for 4000 tons 
of coal in 20-ton wagons, together with room for 110 
empty wagons. This standage may be extended to 
accommodate ultimately 7500 tons of coal and 160 empty 
wagons, as trade may demand. The wagons will discharge 
into hoppers, and thence the coal will be deliveged on to elec- 
trically driven conveyor belts. The length of the berth will 
be 750ft., thus giving accommodation for two large ships to 
be loaded at one time. The staith and its equipment have 
been designed by Mr. R. F. Hindmarsh, chief engineer to 
the Commission, who has had wide experience in coal- 
handling installations, in consultation with Mr. C. A. 
Nelson, managing director of the Hartley Main Collieries. 
The contract for the electric coal conveying and loading 
plant has been placed with F. Turnbull and Co., Heaton 
Junction; the electrical apparatus will be supplied by 
the British Thomson-Houston Company, Ltd.; Brims 
and Co., Ltd., Newcastle, will execute the work connected 
with the foundations and jetty, and the details for the 
reinforced concrete work have been supplied by L. G. 
Mouchel and Partners, Ltd., Newcastle. 


Cleveland Iron Trade. 


Business has been very quiet this week in con- 
sequence of the holidays, but the market remains steady. 
Home consumers have recently been inquiring fairly freely 
for material to be delivered over periods next year, and the 
outlook is regarded as encouraging, but prospects of im- 
provement in export trade are hardly so promising. In 
addition to the much-discussed question of import tariffs, 
serious barriers to business with customers abroad are the 
uncertain rates of exchange. The already limited pro- 
duction of Cleveland pig iron has been further curtailed 
this week by. blast-furnace going out of operation for 
repairs. This reduces the number in blast to seventeen 
out of the eighty-eight blast-furnaces on the North-East 
Coast. Prices are firm, No. 1 Cleveland foundry iron being 
6ls., No. 3 G.M.B. 58s. 6d., No. 4 foundry 57s. 6d., and 
No. 4 forge 57s. 


Hematite Pig Iron. 

East Coast hematite pig iron quotations are very 
irregular, with the tendency slightly upward. Producers 
protest that prices are altogether unremunerative. Con- 
sumers claim that they can purchase ordinary qualities at 
as low as 65s., but makers report sales up to 66s. 


Iron-making Materials. 

In the foreign ore trade new business is rarely 
heard of, but there have been substantial deliveries under 
running contracts. Best Rubio ore is nominal at 16s. 6d. 
c.i.f. Tees. Demand for blast-furnace coke is also quiet, 
good medium qualities heing quoted at 16s. 6d., delivered 
at the works. 
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Manufactured Iron and Steel. 


The manufactured iron and steel trade is dull, 
and prices generally unchanged, but a better demand for 
galvanised sheets has developed, and £9 5s. is a minimum 
figure. 


Contracts for Armsirongs. 


Armstrong, Whitworth and Co., Ltd., are to 
effect conversions on seven vessels. Five of the vessels 
belong to the Ellerman Line and the other two are owned 
by the Anglo-American Oil Company. Four of the 
Ellerman vessels are to be fitted with a new superheate. 
system, and the other will have the Bauer-Wach system. 
The two tankers will have a superheater system installed. 
The contracts will mean the employment of a large number 
of men at Low Walker and also at the Scotswood engine 
works of the firm. 


The Coal Trade. 


The outlook for the Northern coal trade is con- 
siderably brighter. There has been a spurt to get tonnage 
stemmed before the end of the year, and loading turns are 
practically full for the best type of fuel, while a satisfactory 
amount of trade is booked for the lower grades. This is a 
seasonal move to some extent, but it coincides with an 
improvement in the foreign trade, which was not anti- 
cipated a few weeks ago. More business is coming forward 
from America, the West Indies, Italy, and also the Scandi- 
navian countries. The low value of the £ abroad is a 
bargaining factor that is beating foreign competition 
and enabling exporters in the North of England to gain 
a footing in markets that are entirely new, and also to 
regain some of their lost trade. With an improved foreign 
trade and a fairly active home business, prospects are 
somewhat more promising for the beginning of 1932. 
The shipment of Durham coke to the United States con- 
tinues on a good scale. The latest cargo amounts to 4200 
tons. It is fully.expected that four or five more cargoes 
will be dispatched within the next few weeks. This con- 
stitutes an entirely new trade for the North-East. Before 
the suspension of the gold standard and the consequent 
fall in the £, the Northern States in America always bought 
American coke, but now consumers find it advantageous 
to take a good proportion of the Durham fuel. North- 
umberland steams are scarce for two or three weeks ahead, 
but offers at 13s. 9d. and up to 14s. are occasionally indi- 
cated for odd parcels. Durham best steams are moving 
freely under old contracts, but new business is not pressing 
on the market, and 15s. is quoted for any date of ship- 
ment. Small steams are a slow trade at 8s. 6d. Durham 
gas coals, while in good demand, are not scarce and offer 
at 14s. 6d. to 14s. 9d. Secondary gas remain abundant 
at 13s. 6d., but there are numerous inquiries circulating. 
The bunker position is firm, and the recent heavy book- 
ings and substantial forward inquiry encourage producers. 
Mediterranean coaling stations are taking much larger 
quantities. Gas coke is a strong market, and makers 
rapidly clear all output, stocks being now at a low ebb. 
Best qualities are firm at 19s. Patent oven coke shows a 
substantial demand. Shipments are steadily increasing, 
and prices tend firmer at 16s. 6d. to 17s. 6d., and for superior 
makes at 18s. to 21s. 








SCOTLAND. 
(From our ewn Correspondent.) 
Markets Unchanged. 


Tue Scotttish steel, iron and coal markets 
hold nothing of fresh interest, conditions being quiet 
generally. The cessation of work on the new Cunarder 
has, to a large extent, dispelled the more optimistic tone 
which has been apparent during the past few weeks. 
On the whole, inquiries are more regular than they were 
some months ago, but there has been very little definite 
movement towards a necessary increase in business, 
apart from one or two instances, notably black sheets. 
As a result of the prevailing depression, the holiday 
season, now almost due, will be unusually prolonged. 


Steel. 


The demand for steel for export is moderate 
and fairly regular in certain lines, but there is much need 
for an improvement in heavy material. The position 
in the sheet industry shows distinct expansion and mills 
employed on black sheets have fairly regular employment. 
The lighter sheets are principally in demand. Galvanised 
descriptions are not so well specified, producers finding 
some difficulty in securing business in the face of keen 
competition from English material. Actual business in 
tubes is still restricted, but the inquiry is more encouraging. 


Iron. 


The Scottish iron market is still devoid of any 
encouraging feature. Bar iron and re-rolled steel bars 
continue to meet a very poor demand, and makers are 
decidedly short of orders. Bar iron prices are unc 
while re-rolled steel bars are quoted about £6 7s. 6d. 
home and £6 5s. per ton export. 


Pig Iron. 
The number of furnaces in blast in Scotland 


remains at five, and supplies are still ample to meet all 
requirements. Prices remain on recent levels. 


Scrap. 


The firmness of scrap is fully maintained, cast 
iron machinery being still quoted 57s. 6d. to 60s., and 
heavy steel 40s. to 42s. 6d. per ton. 


Coal. 


The Scottish coal market is a shade stronger 
because of some pressure for supplies to complete ship- 
ments before the end of the year. 


The curtailment of 








output and the closing down of pits under the quota 
system have caused a scarcity of those descriptions 
which are in demand. Fifeshire steams are not too plentiful, 
but shipments have been hindered by a shortage of tonnage 
at the ports. Lothians steams move freely, but Lanark- 
shire round coals are not too easily obtained. All sizes 
of smalls are difficult to arrange and prices are inclined 
to rise, even though business has not been so good 
since further restrictions were put upon imports into 
continental countries. Two collieries in Fifeshire with a 
joint output of 800 tons per day closed last week, and 
another with an output of 1700 tons per day closed early 
this week. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
The Coal Trade. 


Heavy loading pressure was experienced this 
week at the docks in this area. This was partly caused 
by the fact that exporters were desirous of getting their 
cargoes away before the holidays, and partly by a con- 
siderable amount of tonnage being delayed last week owing 
to the fog and bad weather then prevailing. Despite 
the fact that tonnage was not ready when it was expected, 
the shipments last week were quite good. According to 
the returns of the Great Western Railway Company 
the total for the six docks under its control was 487,245 
tons, which was 20,310 tons better than the preceding 
week, and compares with 494,149 tons for the correspond- 
ing period of last year. This week the returns cannot be 
expected to be up to the total for last week, owing to the 
holidays, but they should be relatively satisfactory, 
because the tonnage was in dock ready to be loaded. At 
the end of last week the dock returns showed that there 
were twenty-seven vacant loading berths and only one 
steamer waiting; but on Monday there was quite a 
transformation. The situation was that only five berths 
were vacant, and no less than seventeen steamers were 
waiting for a turn, of which twelve were at Cardiff, 
Penarth and Barry, at which ports steam coals are mainly 
shipped. Prompt supplies of coal were, as a consequence, 
rather difficult to secure ; that is, in the case of particular 
grades, but there was not actually much new business 
on the market. Most interest has centred in contract 
operations, and in this connection it is noteworthy that 
business in washed smalls for account of the Athens 
Electricity Works which has been secured for the past 
two years by Turkish coals, has again come to South 
Wales. The contract is for 100,000 tons, and the delivery 
commences from July next at Pireus. This order has 
been secured by the Maris Export Company. It is also 
reported that the Madrid, Zaragossa and Alicante 
Railway of Spain has placed its contract with three 
firms for the supply of about 50,000 tons of large steam 
coals for delivery at Carthagena, Alicante and Barcelona, 
but in regard to the most important business—that relating 
to the inquiry from the Egyptian State Railways for 
140,000 metric tons of locomotive coals—no news up to 
the time of writing had come to hand. The tenders 
that were sent in held good up to the early part of this 
week. 


Christmas Holidays. 

The official holidays in the South Wales coalfield 
this Christmas have been fixed for two days, namely, 
Friday and Saturday. The same applies to the pitwood 
workers at the docks, while, in the case of the coal trimmers 
and tippers, arrangements were made for two short shifts 
to be worked on Thursday, the 24th, from 7 a.m. to noon 
and from noon to 5 p.m., with no work on Friday and 


Saturday. Normal working hours will be resumed on the 
following Monday. 


An Important Experiment. 


Elders and Fyffes, Ltd., the well-known fruit 
importers and shipowners, are carrying out an important 
experiment at Swansea and Port Talbot, which, if success- 
ful, should be of great advantage to those ports. Two of 
this company’s steamers are now at these docks, the 
** Reventazon ’’ at Swansea and the ‘“‘ Pacuare"’ at Port 
Talbot. The first-named ship will take about 1800 tons 
of coal as bunkers, and the last-named about 1500 tons. 
Elders and Fyffes, Ltd., are testing the facilities of Swansea 
and Port Talbot as against, as in the past, coaling at Con- 
tinental ports. Questions of cost, &c., will, of course, 
enter into the consideration when deciding whether the 
company will send all its steamers to South Wales to 
bunker. If this be fixed, it will be a good thing for the 
district, as it will mean the establishment eventually 
of permanent offices, the supply of stores, and the expendi- 
ture of a considerable amount of money in the course of 
time, as repairs to steamers will be carried out; in fact, 
everything will be done for the ships at Swansea, more 
particularly, except the discharge of the vessels. If the 
decision is come to, and in future the bunkering of all 
steamers is to be carried out in South Wales, it will mean 
the consumption annually of about 200,000 tons of coal. 


Tour of Iron and Steel Works. 


This week Mr. Leslie Hore-Belisha, the Parlia- 
mentary Secretary to the Board of Trade, has been on a 
visit to South Wales for the purpose of inspecting the 
leading iron and steel works. His report will be available 
for the information of the Government in considering the 
question of the imposition of a tariff. During last week- 
end Mr. Hore-Belisha was the guest of Mr. and Mrs. 
Whitehead at Abergavenny, and on Monday visited the 
Cwrtybella Works, Newport, belonging to Messrs. White- 
head, where he saw the mills operating on the basis of 
Nos. 1 and 2 full time, No. 3 single shift. The same day 
he also toured the Dowlais Works at Cardiff belo to 
the British (Guest, Keen and Baldwins) Iron and Steel 
Company, Ltd., and expressed himself as very much 
impressed with up-to-dateness of all the works he had 
that day seen. On Tuesday he proceeded to Port Talbot 
to inspect the Mansel Tin-plate Works of Byass and Co., 





and the Margam Iron and Steel Works, while on Wed 
nesday he was down to go to the Elba Steel Works, Gower- 
ton, and the steel, tin-plate and sheet works of the 
Grovesend undertaking, to be followed by a visit to the 
works of the Llianelly Steel Company, Ltd., at Lianelly, 
after which he was to attend a dinner of representatives 
of the steel and tin-plate makers at Swansea. His tour 
also included a visit to the King’s Dock Tin-plate Works 
of Baldwins, Ltd., on Thursday, to be followed by a 
luncheon at the Mansion House given by the Mayor of 
Swansea. 


Current Business. 


Operations in coals for early loading practically 
came to an end last week, since which the efforts of 
exporters and collieries has been to load and sail steamers 
before the holidays. Many vessels have come along which 
should have put in a much earlier appearance, so that this 
has helped to cause a certain amount of congestion at the 
docks. The tone of the market remains unchanged, and 
prices have not altered in any respect. It is generally 
realised that the loading pressure now being experienced 
is only likely to be temporary, as business is not coming 
along in sufficient volume to absorb the outputs of 
collieries. Coke continues to be very steady, but patent 
fuel displays no development, while pitwood keeps about 
24s. 6d. to 25s. 








CATALOGUES. 





HOLMAN Bros., Ltd., Camborne.—List No. 205/31 on the 

“ James "’ screens. 

Hit anv Smrra, Ltd., Brierley Hill, 
and Construction.” 

Hich Sreep STEEL ALLOYS, 
Lancs.—** Vanadium in Steel. 

Heap, Wrichrson anp Co., Ltd., Thornaby-on-Tees.—A 
brochure on “ Hed Writ ”’ steels. 

MarsHatt, Sons anp Co., Ltd., Gainsborough. 
of the tilting drum type concrete mixer. 

T. Trxvotey, Ltd., 92, Brandon-street, 8.E. 17.—Illustrated 
price list 6f rubber-tired wheels and castors. 

Enouss Extecrric Company, Ltd., Stafford.—Leaflets on 
flameproof switch pillars and mercury rectifiers. 

Moss Gear Company, Ltd., Tyburn, Birmingham.— Booklet 
No. 26, describing the firm's works and products. 

Britis Sree_work Association, Artillery L oe London, 
8.W. 1.—“ Steel and the Attendant Industries 

PriestTmaN Bros., Ltd., Hull.—A catalogue of } and 3 cubic 
yard, full-circle swing, oil-engine-driven excavators. 

Sserrietp Steet Propvucts, Ltd., Templeborough Works, 
Sheffield.—Price list of “‘ 8 8 P ” files for use in filing machines. 

Brooxuvurst Swircacear, Ltd., Northgate Works, Chester.— 
Detailed illustrated price list of A.C. and D.C. control gear. 

INDEPENDENT Pweumatic Toot Company, 40, Broadway, 
London, 8.W. 1.—Catalogue No. 19 of “ Thor ” pneumatic tools. 

Aurrep Herserrt, Ltd., Coventry.—‘‘ The Ever Open Door,” 
a booklet describing the works and present activities of the firm. 
Ltd., 147, Queen 
1056 on steel plate 


Staffs.—“‘ Iron in Art 


Ltd., Ditton-road, Widnes, 


—Catalogue 


Srurtevant Encriveerinc Company, 
Victoria-street, E.C. 4.—Publication No. 
fans. 


Consett Irow~n Company, Ltd., Consett, Co. Durham.— 
Particulars of copper bearing steel made for resistance against 
corrosion. 


Cuurncerxt Macuryve Toot Company, Ltd., Broadheath, 
Manchester.—Folder giving details of model ‘‘ B " plain grinding 
machines. 

Dewrance anv Co., Ltd., 165, Great Dover-street, 8.E. 1.— 
A 300-page bound catalogue of the firm's valves and boiler 
mountings. 

Batpwrns, Ltd., Baldwin House, Great Trinity-lane, London, 
E.C. 4.—An illustrated brochure dealing with the modern 
developments of steel, and giving some particulars of many of 
the recent applications of steel in industry. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue Uskxsipe Encrveerrne Company, Ltd., of Newport, 
Mon., asks us to announce that it has secured the sole manu- 
facturing rights of the Thomas-Vernon patented coal cutter 
guard. 

Mr. J. M. Onmston has been appointed a special director of 
Vickers-Armstrongs, Ltd. He will be in charge of the ship- 
building department at Barrow, directly responsible to Mr. J. 
Callander. 


Messrs. Mackngess AND SHIPLEY, consulting electrical and 
mechanical engineers, are removing at the end of this month 
from 28, Victoria-street, Westminster, to new offices at Parlia- 
ment Mansions (Orchard-street), Victoria-street, Westminster. 
The telephone number will remain as hitherto, Victoria 9355. 


Tae B.A. Hotztanp Enorvererrse Company, Ltd., of 18, 
Victoria-street, London, 5.W. 1, asks us to announce that the 
business, including the goodwill of Bernard Holland and Co. 
in air compressors, vacuum pumps, diesel engines and locomo- 
tives of types, has been purchased and henceforth will be 
carried on by it under the style and title of the B.A. Holland 


Engineering Company, Ltd 








CONTRACTS. 





C. A. Parsons anp Co., Ltd., of Newcastle-on-Tyne, have 
recently received an order for three transformers, each of 
6000 kVA capacity, with a voltage ratio of 13,500/3000, and for 
twenty-six auxiliary transformers of lower voltage ratio, to be 
used in connection with the new Dunston power rtation. 


Tue Generat Exvectric Company, Ltd., of Magnet House, 
sy London, W.C. 2, has received an order from the 
London, Midland and Scottish Railway for the electrical equip- 
ment—on the Oerlikon system—of the new rolling stock required 
for the augmentation of the services on its London electrified 
lines, viz., Euston-Watford and Broad-street-Richmond. The 
order includes the whole of the traction motors, control equip- 
ment, and heating and lighting equipment for thirty-one 
, together with a further quantity of traction motors and 
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C Pri 
urrent Prices for Metals and Fuels. 
IRON ORE. STEEL (continued). FUELS. 
N.W. Coast— Home. Export. SCOTLAND. 
(1) Native . 16/— to 20/6 | N.E. Coast— £ s. d. £ s. d.| Lanarnnsoine— Export. 
(1) Spanish. . 17/— to 19/- Ship Plates 815 0. 715 0 (f.0.b. Glasgow)—Steam .. 13/9 
N.E. Coast— Angles .. .. ee ee 77 6 . 0 _ ae 14/6 
Native < 18/- to 21/- Boiler Plates (Marine) .. 10 10 0. " e Splint .. 14/3 to 15/3 
Foreign (c.i.f.) 16/6 to 17/- ss = (Land) 10 0 O. -- - na Trebles 16/- 
Joists 815 0. 776 ° . Doubles 13/6 
Heavy Rails .. 810 0. - - = Singles... . 10/6 
PIG IRON. Fish-plates is 0 0. AYRSHIRE— 
ie Export. Channels.. .. 10 6 O. £9 to £9 5a. (f.0.b. Ports)—Steam 13/6 
£ s. d. £ s. d. asd Biiste § 26. ” ” Jewel 17/- 
(2) Scottanp— Soft Billets 617 6. = »  Trebles 16/- 
Hematite is 3.8 ¢. am N.W. Coast— FiresHire— , 
No. 1 Foundry 312 0. — Barrow— Cab. ne or Busat- 
No. 3 Foundry 396. - Heavy Rails .. 8 5 “— ~ island)—Steam . 12/6 to 13/6 
. ; Screened Navigation 17/- 
i Light Rails 810 Ote 815 0 
N.B. Coast— Billets 610 Oto 9 0 0 : Techies - Sf= tp E5/- 
Hematite Mixed Nos. 3 5 6to3 6 0 —_ — = 13/6 to 14/6 
$6 6026 8h ing 10/6 
No. 1 36 0t03 6 6 Bars (Round) - ov a. LoraiaNs— 
3 6 Ote3 6 6 * (Small Round) 7 - (f.0.b. Leith)}—Best Steam 12/6 to 12/9 

Cleveland— Hoops (Baling) 10 0 0. 915 0 Secondary Steam .. 12/3 
Siliceous Iron ie a en Plates sai noel nee © ve 817 6to 9 2 6 Doubles .. 13/6 
No. 3G.M.B. ... 218 6. 218 6 a” SER .- 068s Singles 10/6 
No. 4 Foundry 337 ¢6. 217 6 CaS os we y z 
No. 4 Forge 217 0. 217 0 Siemens Acid Billets 9 2 6 (basis) (8) N.W. Coast— ENGLAND. 

Mottled 216 6. 216 6 Hard Basic > 8 2 Gand8 12 6 Steams .. 21/- 
White 216 6. 216 6 Intermediate ae 612 Gand7 2 6 Household 32/6 to 51/8 
Soft Basic S. Wve ec.. «<< Coke 20/-— to 21/- 
MIpLanps— Hoops . 910 Oto 915 0 NorRTHUMBERLAND- 

(s) Staffs. — (Delivered to Station). Soft Wire Rods 710 0.. — Best Steams 13/9 to 14/- 
All-mine (Cold Blast) — Mirtaxps— Second Steams 12/— to 12/6 
North Staffs. Forge D Ba Sen Small Rolled Bars Steam Smalls 8/6 to 9/- 

o oo Foundry... 3 6 0. (all British) 715 Ote 8 0 0 Unsecreened 12/6 to 13/- 
1“ Mele Small Re-rolled Bars .. 617 6to 7 0 0 man omg St/- to 38/- 
Foundry No. 3 326. Billets and Sheet Bars . 5 7 6to 510 0 
. Galv. Sheets, f.0.b.L'pool 9 5 0. Best Gas 14/6 to 14/9 
Forge “s 217 6. _ ; 
yore 910 0. Second .. 13/6 

(e) Derbyshire— (d) Angles 876. Household ~ to 37 
No. 3 Foundry 360. _ (d) Joists 815 0. Foundry Coke a 36/- 
Forge tran! : 310. (d) Tees : 976 SuEFrrigeLp— Inland. 

(4) Bridge and Tank nnnaty 817 6. Best Hand-picked Branch 26/— to 27/- a 

(3) Lincolnshire— Boiler Plates .. ; 812 6. . South Yorkshire Best .. . 24/-to 25/- -- 
No. 3 Foundry - Derbyshire Best Bright House 20/6 to 21/6 
No. 4 Forge _ ae ’ dan Best House Coal 22/— to 23,- - 
Basic . NON-FERROUS METALS. Screened House Cos! 19)- to 20/6 . 

SwansEa— Best Screened Nuts 17/- to 18/- 
(4) N.W. Coast— Tin-plates, I.C., 20 by 14 f.o.b. 14/- to 14/6 Small Screened Nuts 15/6 to 16/6 
wt. Lanes. end Com. Block Tin (cash) 141 17 6 Yorkshire Hards 17/- to 18/6 
se (3 36 6(e) - » (three months) 14417 6 Derbyshire Hards 17/- to 18/6 
Hematite Mixed Nos. }4 0 6(b) — Copper (cash) a he. 40 8 «9 Rough Slacks . . 9/- to 10/- 
‘4 5 6(e) - » (three months) .. 41 2 6 Nutty Slacks .. 8/-to 9/- 
~ — Spanish Lead (cash) 15 7 6 Smalls as 5/6to 6/6 ~ 
” » (three months) 1515 0 Blast-furnace Coke (Inland). . 11/— to 12/— on rail at ovens 
MANUFACTURED IRON. Spelter (cash) oe ee 1413 9 Furnace and Foundry Coke (Export), f.0.b., 17/- to 18/- 
a 
ane Rapest. nt egret we (9) SOUTH WALES. 
Sa é £ s. d, | Mancusster— eteeiientins 
separ as - Copper, Best Selected Ingots 4400 Best Senchetees Lange 19/6 to 19/9 
rown Bars oe & Oxi 910 0 eo Electrolytic ‘ 4910 0 ‘ 
Best “a initiate i 770 (0 Second Smokeless Large 18/9 to 19/6 
” ng : - /6 
» Tubes (Basis Price), Ib. . . 0 Ol ee $< ns ae 
oe Sa Brass Tubes (Basis Price), Ib 0 010 Caen aay Sage oo coe 
Iron Rivets 11 5 0. pee ehenag ak 0 1 Of Best Black Vein Large 18/3 to 18/6 
Common Bars » Owe @. ae English — 1617 6 Western Valley Large .._ .. 17/9 to 18/- 
Best Bars... 11 0 0.. pier “e nope dite Best Eastern Valley Large .. 17/74 to 17/9 
Double Best Bars .. 1110 0. s ate —_ Ordinary Eastern Valley Large . 17/3 to 17/6 
Treble Best Bars 12 0 0. eo" sat Best Steam Smalls +e 13/- to 13/6 
ae Aluminium (per ton—raw ingot) £95 Ordinary Smalls 11/- 13/- 
Crown Bars : 915 0. — 7 — a a “4 bg ghee ~e *: 3 to — 
, No. ondda ge .. /- 
atom Be 88 8 FERRO ALLOYS. ees are 
Tungsten Metal Powder 3/ “2 per Ib. No. 2 - Large .. 17/— to 17/3 
8. Yorxs.— Ferro Tungsten — per Ib. e eo Through 15/6 to 16/- 
Crown Bars 915 0 _ "Per Ton. Per Unit. = Smalls 14/— to 14/3 
Best Bars 1015 0. - Ferro Chrome, 4 p.c.to6p.c.carbon .. £25 0 0 7/- Foundry Coke (Export) 22/— to 36/6 
Hoops 12 = is “ 6 p.c. to 8 p.c. .- 6 8 7/- Furnace Coke (Export) 16/— to 17/6 
iii % *” 8 p.c. to 10 p.c. . £2210 0 6/6 Patent Fuel ce. 4 19/— to 19/6 
ee oo Specially Refined Pitwood (ex ship) .. 24/3 to 25/ 
Crown Bars .. 9 5 Oto1l0 7 6 - . 
eo - Max. 2 p.c. carbon . £36 0 0 10/- Swansea— 
Marked Bars (Stafis. rene * Be 4 ' 
Nat and Bolt Bars a ae ee oo » Il p.c. carbon . £40 0 0 12/- Anthracite Coals: ; 
Gas Tube Strip 10 10 0t010 12 6 . - » 0-70p.c.carbon £51 0 0 13/- Best Big Vein Tee 36/— to 38/6 
‘on » carbon free 11d. per Ib. Seconds .. .. 27/—- to 31/6 
Metallic @uanten ; 3/1 per lb. Red Vein és - 22/6 to 27/6 
Ferro Manganese (per in. . £11 0 0 for home Machine-made Cobbles 41/6 to 48/6 
STEEL. (@) “ * .. se £11 10 0 for export Nuts 40/- to 48/6 
(6) Home. (7) Export. » Silicon, 45 p.c. to 50 p oS oe £9 10 0 scale 5/— per Beans 28/6 to 32/6 
£ s. d. £ s. d. unit Peas - , 21/- to 22/- 
(5) Scortanp— be oo Spe. - £16 0 0 scale 7/— per Breaker Duff .. 8/6to 9/6 
Boiler Plates (Marine)... 9 0 0 810 0 unit Rubbly Culm 8/3to 8/9 
= » (Land) — j _ » Vanadium 12/9 per lb. Steam Coals : 
Ship Plates, jin. and up 8 15 0. 0M Ol --« Molybdenum . 6/3 per lb. Large .. 20/— to 20/6 
ee S v-a. i » Titanium (carbon free) . Od. per Ib. Seconds .. 18/— to 20/- 
Steel Sheets, jin. .. . Vare 710 0/| Nickel (per ton) , . £250 to £255 Smalls ‘ 11/6 to 13/- 
Sheets (Gal. Cor. 24.B.G.) 10 12 6 910 0| Ferro Cobalt .. 8/6 per Ib. Cargo Through 16/— to 17/6 
(1) Delivered. (2) Net Makers’ Works. (3) f.o.b. Makers’ Works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire, and Ayrshire. (6) Home Prices— 


All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. 





(7) Export Prices —f.o.b. 
(9) Per ton f.o.b. 


Glasgow. 
(a) Delivered Glasgow. 
Ordinary Ship, Bridge, and Tank Plates and Sections. 15/- if home consumers confine purchases from associated British Steel Makers. 


(6) Delivered Sheffield. 


(c) Delivered Birmingham. 


(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(d) Rebate: Joists (minimum), 22/6: 


Delivered Black Country Stations 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Import Restrictions. 

THERE can be no hope of improvement in tho 
iron, steel, and engineering industries until something 
is known of what will be done in the early future to 
encourage international exchanges, and as all countries 
now see that they must trade with each other, they are 
considering the ways and means by which this can best 
be accomplished in their particular interests. Several 
commercial treaties are being denounced. Following upon 
the super-tax of 10 per cent. against Canada, that 
Dominion has abrogated its treaty with France. Italy 
has done the same thing on the ground that the restriction 
of imports from that country into France is contrary to 
the spirit of the existing commercial treaty arrangement. 
Switzerland has denounced its treaty with Germany 
because it cannot keep out the flood of German imports. 
The way is being cleared for new negotiations, which tend 
to take the form of granting import quotas to different 
countries in return for equivalent quotas for other goods, 
so that the exchanges are expected to be beneficial to the 
contracting countries without prejudicially affecting the 
interests of home producers. This practice appears to 
keep competition within normal limits, and if the system 
becomes general it will necessarily mean a restriction of 
output in exporting countries, because manufacturers 
will not be able to dispose of any surplus beyond the 
quantities specified for each market. his is the basis 
of the negotiations now proceeding between France and 
Belgium, and groups of manufacturers in both countries 
have been asked to provide data concerning exchanges 
that will guide the respective Governments in preparing 
a commercial treaty. The same thing is being done with 
Germany where the different classes of goods are being 
examined with a view to exchange. The system is com- 
plicated, and involves so many conflicting interests that 
it hes yet to be seen whether treaties Of commerce can be 
established on this basis to the satisfaction of everyone. 
With Italy the difficulties appear to be insurmountable on 
account of the similarity of products. Belgium wants to 
import coal and iron into the north of France, where 
there is already an abundance of those commodities. 


The Merchant Marine. 


There has been a good deal of discussion in 
Parliament concerning the reorganisation of the Com- 
pagnie Générale Transatlantique under the direct control 
of the State, and in this connection an announcement has 
been made to the effect that work upon the construction 
of the new liner will only be suspended if progress on the 
Cunarder is not Questions of prestige out- 
weigh considerations of economy. One argument is 
that if this country is alone in possessing a ship which, 
in point of luxury and speed, will be superior to anything 
else afloat, it will have a chance of monopolising much of 
the traffic between New York and Europe. On the other 
hand, the shipping companies find the situation so 
desperate that they would willingly consider proposals 
for a rationalisation of traffic, whereby the tonnage of 
ships could be limited and each country would be assured 
of its fair share of the carrying trade. Rumours that a 
conference may be held in Paris with a view to reaching 
some satisfactory arrangement appear to be based upon 
preliminary suggestions that may possibly be carried into 
effect, though previous negotiations of a similar character 
failed to conciliate the claims of different countries. 


Cross-Channel Services. 


The Chamber of Commerce of Dieppe has issued 
a statement protesting against the postponement of the 
programme of harbour improvement works and _ the 
threatened suspension of the Newhaven—Dieppe service 
by the State Railways, on the ground that those works are 
necessary in order to enable them to carry out urgent 
economies. It has not been possible to obtain official 
confirmation of the suspension of the cross-Channel service, 
though the fact that the boats between Southampton and 
Havre will only run three days a week each way from 
January Ist next suggests that a restriction of the service 
betwen Newhaven and Dieppe is not unlikely. The only 
official information vouchsafed is that “‘ there is no more 
traffic in passengers or goods."" The programme of 
harbour works at Dieppe was prepared specially to improve 
the conditions for manceuvring and berthing cross-Channel 
boats in the harbour, which are now very bad, but the 
Dieppe Shipowners’ Association refuses to accept the 
programme without certain changes, so that it has been 
withdrawn for further consideration. According to the 
Chamber of Commerce, this decision has been seized upon 
by the State Railways as a pretext to consider the suppres- 
sion of the service. 


Unemployment. 


Although there are no reliable figures of un- 
employment, it is admitted that the rate of increase, 
despite the outflow of foreign labour, is greater than in other 
countries, where unemployment appears to have already 
reached high water mark. The official figures only apply 
to those in receipt of “ public assistance."’ The continual 
slowing down of work is affecting the whole mass of opera- 
tives who, when in work, are usually on very short time, 
and as there are no signs of possible improvement, the 
situation has become serious. The Government has 
rejected the Socialist scheme of the dole, on the ground 
that experience in Great Britain and Germany has shown 
it to be a disastrous expedient, and the problem of relief 
is to be met by further State contributions to the “ public 
assistance "’ funds, and more e ially by the putting in 
hand of the programme of public works. It is hardly 
likely that these works will provide adequate relief from 
the growing unemployment, and this serious problem, more 
than anything else, has influenced the Government in 
pushing forward as rapidly as possible its negotiations with 
different countries for an interchange of goods under 
reciprocal conditions. The protectionist policy of Great 
Britain is hurrying matters to a solution that, without it, 
would still be hanging on the dubious hopes of a European 
Union. 





British Patent Specifications. 


When an é tion is « ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Speci, ion is 
; . |pecification 
map fo sitet Ge Tye an 
pton -buildi Chancery-lane, W.C., 


wv 








Copies of Specifications 
Sale Branch, 25, South 
at 1s. each. 

The date first given is the date 
at the end of the abridgment, ia 
complete Specification. 


TURBINE MACHINERY. 





hy omer dy the second date, 
date of the acceptance of the 





N°360,666 


360,666. November 5th, 1930. 
—HIGH-PRESSURE STEAM 
TURBINES, Aktiebolaget 
Ljungstroms Angturbin, 
Vastra Tradgardsgatan 17, 
Stockholm, Sweden. 

It is suggested that this 
machine is adaptable to the 
use of extra high-pressure 
steam without being unduly 
expensive or bulky. The steam 
is expanded in three separate 
turbines in series, which are all 
of the radial flow type. The 
first turbine A is of the single 
rotor type, and is supplied 
with steam from the stop valve 
B. Its exhaust © is taken to 
the second turbine D, which 
revolves in the opposite direc- 
tion. At the centre of the 
machine there are two turbine 
dises E, of the Ljungstrom 
type, which finally expand the 
steam to condenser pressure. 
The electrical side of the equip- 
ment needs no description.— 
November 12th, 1931. 








DYNAMOS AND MOTORS. 


360,202. November 13th, 1930.—-Sroot Bopies ror EvecTricaL 
Arraratus, The British Thomson-Houston Company, Lid., 
of Crown House, Aldwych, London, W.C. 2. 

The object of this invention is to provide a simple 1 
body construction such that the coil and the spool will be 
securely retained in place on the core structure 4o as to prevent 
chafing and wear without the use of the usual coil clamps or 
springs. The tips of the poles are formed with shoulders A. 

he coils are formed on the spool body B, which is retained in 
place between the shoulders A and the frame of the machine, 
so that the coil can readily be replaced by removing the pole 
from the frame. In order to retain the coil in the proper position, 
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the spool body is provided with corrugations C. A layer of 


insulation is first placed on the spool body and the coil is then 

wound upon it. The spool body is preferably formed of sheet 

metal. At each end of the spool body there are flanges D and E, 

and the latter flange fits directly against the shoulder A of the 

»0le piece. The flanges D are arranged so that when the spool 

ae is on the pole piece the flanges extend directly outward 

from the edges of the pole at the base. The flanges D are first 
brought against the frame, and upon tightening the bolt the 
flanges D are curved slightly to conform with the frame. In 
this way the spool body and coil are securely retained on the 
pole and chafing between the spool body and the pole piece is 

prevented.—Norember 5th, 1931. 

360,526. August 20th, 1930.—Drivixe or Rotunc Mim. 
MacHINEs, Siemens-Schuckertwerke Aktiengesellschaft, of 
Berlin-Siemensstadt, Germany. 

The method described in this specification of driving a rolling 
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mill by means of an induction motor involves the use of an 
impedance starter connected to the slip rings in the manner 





shown. The starter consists of a combination of inductance 
and ohmic resistances A and B respectively, and connected 


in parallel. With full mains frequency as exists in the rotor at 
the moment of switching on the stator current, the impedance 
i nary Sips aceseaans 608 We qusatte gashet ewan 

through ohmic resistances B, this giving a good torque. 
the motor runs up to and the 
current in the inductive windi in the 
well-known manner and in the neighbourhood of chronism 
the inductive windings serve to short circuit the ohmic resiat- 
ances. In consequence of the gradual reduction of the rotor 
resistance with increasing 5) , & practically constant starting 
or acceleration torque is obtained. The principle will readily 
be understood by all who are familiar with the Boncherot double 
cage squirrel-cage rotor, which is not referred to in the specifica- 
tion.—-November 12th, 1931. 


rotor current decreases, 
h + 





TRANSFORMERS AND CONVERTERS. 


February 19th, 1931.—Ex.ecruaic TransrorMens, 

lectric Company, Lid., of Magnet House, 
Kingsway, London, W.C. 2. 

This invention relates to electric transformers and more 

icularly to electric stray field transformers of the type used 

or supplying luminous electric discharge tubes, and the object 





of the invention is to provide a compact construction of trans- 
former which facilitates its being d inconspi ly in 
the box-shaped shield for the luminous electric disc tube. 
The stray field transformer consists of the back-plate A of the 


housing, and a housing cover between which the laminations 
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B are clamped by means of two connecting screws C. The 
ends D of the primary winding E, which is threaded on the central 
leg F of the inations, are connected to two terminals G on 
a kent wall of the cover. The longer ends H of the secondary 
winding J, similarly threaded on the central leg F, are, on the 
other hand, carried through the other wall of the cover into 
the open and serve for the direct connection of the luminous 
discharge tube. The ends H may conveniently be provided 
with an insulating sheath K. To secure the coils E, J in position 
on the central leg F of the laminetions, the hollow space in 
the latter may be filled with sealing compounds.— October 22nd, 
1931. 


MEASURING AND TESTING INSTRUMENTS. 


359,948. June 20th, 1930.—A.C. Ex.ecrricrry Mertens, Frank 
Holden and Measurement, Ltd., both of Townsend House, 
Greycoat-place, London, 8.W. 1. 

This specification describes a mounting for a braking magnet 
of an A.C. electricity meter comprising a pair of axially adjust- 
able pivots carried in rigid in relation to the rotor mount- 
ing, for supporting the magnet in trunnion fashion, in com- 
bination with means for rocking the magnet and maintaining it 
in position. For each magnet A B there is a pair of supporting 
screws C D carried respectively in pillars E F rigid with the 
meter casing. The screws C are coaxial with the screws D and 
the former point upwards whilst the latter point downwards, 






























































the pointed ends engaging correspondingly shaped recesses in the 
inner faces of the upper and lower limbs of the magnets. Lock- 
nuts are provided for the screws. A screw G provided with a 
milled nut is secured to a fixed pillar H and projecting pins J J 
attached to the magnets engage a groove K in the nut M. Accord- 
ing to this arrangement the two magnets may be rocked simul- 
taneously in trunnion fashion about the axes of their su pas 
screws by rotating the milled nut M in order to effect calibration 
of the meter and are retained in predetermined position. Indi- 
vidual vertical adjustment of the magnets in relation to the plane 
of the rotor N can be effected by slackening the lock-nuts of the 
nuts E and F and by appropriately moving the pairs of 
screws.— October 20th, 1931. 


TRAMWAYS AND RAILWAYS. 


360,768. February I4th, 1931.— Ram-contacr APraRratus, 
Leonard Mellersh-Jackson, of Haseltine, Lake and Co., 








28, Southampton-buildings, Chancery-lane, London, W.C. 2 
The rail-contact device described in this specification is par 
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ticularly suitable for use with train axle counting devices, and 
is claimed to be superior to devices which open and close contacts 
through a lever. In accordance with the invention, springs 
A, B, C, D operate the contacts in a circuit containing a battery 
E and a relay F, which gives the desired signal. The —— 
is somewhat difficult e follow, but, apparently, G are main 
contacts and H are auxiliary contacts, although nothing is 
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said to that effect. Upon depression by the rim of the wheel 
the specification states a second spring K is relieved, and in 
this way any unnecessary strains which are caused by variability 
of the wheels or by wearing down of the rails by traffic cannot 
react upon the contact. y using several sets of springs the 
unintentional operation of the contacts is made more difficult.— 
November 12th, 1931. 


MISCELLANEOUS. 
360,799. xe 14th, 1931.—Sream Insecrors, H. E. Gresham 
and J. Gresham, Ordsall-lane, Salford, Manchester. 


This injector is intended to overcome the trouble which is 
experienced with some injectors of the automatic type of the 
overflow not being shut off immediately the full delivery pres- 
sure is attained. The steam jet is shown at A, the water supply 
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at B, the overflow at C, and the delivery at D. The combining 
nozzle E and the delivery nozzle F are slidable in the casing. 
At starting up the superior pressure of the steam jet forces 
E and F to the right, so that there are overflow openings at 
G and H. When, however, delivery pressure has been estab- 
lished, the reaction from D drives the two nozzles to the left, and 
the overflow opening is closed.—November 12th, 193 
360,794. March 23rd, 1931.—THe CooLminc oF ANNEALED 
MATERIAL, Felten & Guilleaume Carlswerk Actien-Gesell- 
schaft, of K6lIn-Milheim, Germany. 
The invention relates to a method of, and an apparatus for, 
cooling annealed material, more particularly copper which is 
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contained in wrought iron annealing boxes. The hot annealing 
boxes coming from the furnace have hitherto, according to the 
kind of box, either been placed on the floor of the factory or 
placed in special cooling pits in which the desired cooling is 
accelerated by artificially produced air cooling. The cooling 





for 1000 kilos. of annealed material takes sixteen to twenty- 
four hours to reach the desired final temperat According 
to the new method for accelerating the ling of the 
material, it is proposed to s —— the outside of the li 
boxes containing the annealed material with water after they 
have left the furnace. It has been found that in this manner 
less than half the time previously used for cooling is required. 
In this way a more rapid circulation of the manufactured material 











InstrITuTION oF ELEcTRICAL Enerneers.—Victoria Embank- 
ment, W.C. 2. Informal meeting. Correction of title to discussion. 
“The Relative Importance of Current and Installation Costs as 
Affecting the Sale of Electricity,” opened by Mr. H. T. Young. 


TUESDAY, JANUARY 12ru. 
Instrrute or Metats: Bramineuam Locat Secrion.—In 





and at the same time a saving in the cost of providing Li 
boxes is obtained. With red-hot boxes it is advisable to use air 
cooling at first and water cooling later. The water sprays are 
shown at A.—November 12th, 1 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in thie column, ere requested to note 
that, in order to make sure of its insertion, the necessary i 
should reach this office on, or before, the morning of the 
of the week preceding the meetings. In all cases the TIME 
PLACE at which the meeting is to be held should be clearly stated. 


TUESDAY, DECEMBER 29ru. 


Royat Instrrution or Great Brrrarm.—2l, Albemarle- 
street, Piccadilly, W.1. Christmas Lecture. The Universe of 
Light: Lecture I., “The Nature of Light,” by Sir William 
Bragg, F.R.S. 3 p.m. 





THURSDAY, DECEMBER 3lsr. 

Royat Instrrvorion oF Great Brrrarn.—2l, Albemarle- 
street, Piccadilly, W.1. Christmas Lecture. The Universe of 
Light: Lecture II., “‘ Light and the Eye,” by Sir William Bragg, 
F.R.S. 3 p.m. 


1932. 
FRIDAY, JANUARY Isr. 
Junior InstiretTion or ENGrIveEers.—39, Victoria-street, 
8.W.1. ‘ Photogravure and the Intaglio Press,’ by Mr. B. A. 
Gooderham. 7.30 p.m. 


SATURDAY, JANUARY 2wnp. 


Royat Instrretion or Great Brrrarx.—21l, Albemarle- 
street, Piccadilly, W.1. Christmas Lecture, “ The Universe 
of Light ” ; Lecture III., “‘ Light and Colour, I.," by Sir William 
Bragg, F.R.S. 3 p.m. 


MONDAY, JANUARY 4rs. 


WOLVERHAMPTON AND District Encrvgeerine Socrery.— 
The Victoria Hotel, Wolverhampton. “The Mechanical 
Principles Embodied in Weighing Machines,” by Mr. W. A. 
Benton. 7.30 p.m. 


TUESDAY, JANUARY 5rza. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—At the House 
of the Royal Society of Arts, John-street, Adelphi, W.C. 2. 
“Oil Consumption in Relation to Cylinder and Piston Wear,” 
by Mr. E. C. Ottaway. 7.45 p.m. 

Royat InstrrvoTion or GREAT Brirary. —21, Albemarle- 
street, Piccadilly, W.1. Christmas Lecture, ‘ ‘The Universe 
of Light, Lecture IV., Light and Colour, II.,” by Sir William 
Bragg, F.R.S. 3 p.m. 


WEDNESDAY, JANUARY 6rx 


InstrTuTION oF AvToMOoBILE ENGINEERS.—Queen’s Hotel, 
Birmingham. “ The Training of Young Automobile Engineers,” 
by Mr. B. G. Robb‘ns. 7.30 p.m. 

InstrTuTION OF ELEcTrRIicAL ENGIngeerRs.—Savoy-place, 
Victoria Embankment, London, W ic. 2. Wireless Section 
meeting. ‘‘ Multi-channel Television,” by Mr. C. O. Browne. 
6 p.m. 


THURSDAY, JANUARY 7ru. 


InstrrvTion or Crvm EnNoiveers: BIRMINGHAM AND 
District AssoctaTion.—In the Chamber of Commerce, Bir- 
mingham. ‘“‘The Underpinning of a Heavy River Wall,” by 
Mr. Wm. Muirhead. 6 p.m. 

Royat Instrrvtion or Great Barrraivs.—2l1, Albemarle- 
street, Piccadilly, W.1. Christmas Lecture, “‘ The Universe of 
Light, Lecture V., Light from the Sky,” by Sir William Bragg, 
F.R.S. 3 p.m. 


FRIDAY, JANUARY 8&ra. 


ILLUMINATING ENGINEERING Socrety.—At the House of the 
Royal Society of Arts, John-street, Adelphi, London, W.C. 
** Motor Car Headlights,” by Mr. E.8. Calvert. Discussion 7 p.m. 

INsTITUTION OF MECHANICAL ENGINEERS.—Storey's Gate, 
St. James’s Park, London, 8.W. 1. Thomas Lowe Gray Lecture, 
“* Modern Types of Propelling Machinery for Mercantile Marine 
Use,” by Mr. Sterry B. Freeman. 6 p.m. 

Junior InstrrvuTion or ENGIneers.—39, Victoria-street, 
8.W.1. “ Refrigeration: Modern Practice and Practical 
Calculations,” by Mr. B. C. Oldham. 7.30 p.m. 


SATURDAY, JANUARY 9ra. 


Roya InstirvuTion or Great Brirars.—21, Albemarle- 
street, Piccadilly, W.1. Christmas Lecture, “‘ The Universe 
of Light, Lecture VI., Light from the Sun and the Stars,”’ by 
Sir William Bragg, F.R.S. 3 p.m. 


MONDAY, JANUARY IlIrs. 


InstTiTuTe oF Metats: Scortisnh Locat Secrion.—In the 
Rooms of the Institution of Engineers and Shipbuilders in 
Scotland, 39, Elmbank-crescent, =. “Some Properties 
of Fire- bricks,” by Mr. H. C. Biggs. 7.30 p.m. 


END OF VOL. CLII. 








the Chamber of C ce, New-street, Birmingham. “ Stainless 
Steel,” by Mr. J. H. G. Monypenny. 7 p.m. 

Instirute or Metats: Norru-East Coast Loca Section. 
—In the Electrical Engineering Lecture Theatre, Armstrong 
College, Newcastle-on- Tyne. Discussion on “ Defects in Non- 
ferrous Castings,"’ by Messrs. R. Dowson, 8. G. Homfray and 
A. Logan. 7.30 p.m. 

INsTITUTION OF AUTOMOBILE ENGINEERS.—Graduates’ Meet- 
ing, Watergate House, Adelphi, W.C.2. ‘“* Carburisation,” 
by Mr. E. W. Knott. 7.25 p.m. 


INSTITUTION or Exvecrricat Enorngeers.—Hotel Metropole, 
“Two Transmission Line Problems,” by Mr. P. J. Ryle. 





7 p.m. 

InstITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
— 39, Elmbank-crescent, Glasgow. ‘‘ Modern Methods of Steel 
Bridge Manufacture,” by Mr. J. Thomson. 7.30 p.m. 


THURSDAY, JANUARY l4ru. 


Institute oF Metats: Lonpon Locat Secrion.—lIn the 
Rooms of the Society of Motor Manufacturers and Traders, 
Ltd., 83, Pall Mall, 8S.W.1. “‘ X-Ray Examination of Alloys,” 
by Mr. G. D. Preston. 7.30 p.m. 

InstiruTion or Civm EnNorveers: BImMINGHAM AND 
District AssocraTion.—-In the Chamber of Commerce, Bir- 
mingham. Vernon Harcourt Lecture, ‘“‘ The Mechanical Hand- 
ling of Coal at Ports,” by Mr. N. G. Gedye, 6 p.m. 

InstiTUTION OF MecHANICAL ENGINEERS: YORKSHIRE 
Brancu. Hotel Metropole, Leeds. Annual General Meeting. 
“Recent Developments in the Treatment of Boiler Water,” 
by Dr. A. W. Chapman. 7.30 p.m. 


FRIDAY, JANUARY 15ra. 


Institute or Merats: Suerrietp Locat Secrion.— 
In the Non-ferrous Section of the Applied Science Department 
of the —oe St. George’s-square, Sheffield. “ Stresses in 
Metals,” by Mr. A. Wragg. 7.30 p.m. 

INSTITUTION OF MecHaNnicaL ENGINeERS.—Storey’s Gate, 
St. James's Park, 8.W.1. Informal Meeting. Discussion on 
“ Industrial Conditions in Russia,” introduced by Mr. J. Fearn. 
7 p.m. 

Jontor Iwnstrrvtion or Enorveers.—39, Victoria-street, 
8.W.1. “The Development of the Loud Speaker,” by Mr. H. 
J.N. Riddle. 7.30 p.m. 


THURSDAY, JANUARY 2lsr. 


Institute or Merats: Bremineuam Locat Secrion.— 
In the Chamber of Commerce, New-street, Birmingham. 
“Electric Welding of Non-ferrous Alloys,”” by Dr. A. Burstall. 
7 p.m. 

INSTITUTION or a CTURAL EnorneEerRs.—Hotel Metropole, 
Leeds. loyment of Structural Engineers as 
Specialists,” by Mr. \ . T. Cresswell. 7 p.m. 


FRIDAY, JANUARY 22np. 


InstiTUTION oF Locomotive ENnoineeRrs.—Hotel Metropole, 
Leeds. ‘‘ Progressive Methods Applied to a Modern Shop for 
Electric Rolling Stock,”’ by Colonel E. Graham. 7.15 p.m. 

Jusion Instirution or Enaineers.—39, Victoria-street, 
8.W. 1. Informal meeting. Lecture, “ Notes on Hydraulic 
Installations in New Zealand,” by Mr. H. 8. Lamburd. 7.30 p.m. 


WEDNESDAY, JANUARY 27ru. 

British Woop Preservine AssociaTion.—In the Lecture 
Hall, Auctioneers’ and Estate Agents’ Institute, 29, Lincoln's 
Inn-fields, London, W.C.2. “ Diseases of Timber,” by Mr. 
K. St. G. Cartwright. 6 p.m. 

INSTITUTION or AUTOMOBILE ENGINEERS.—Engineers’ Club, 
Manchester. “‘ Transmission,” by Mr. L. H. Pomeroy. 7 p.m. 


MONDAY, FEBRUARY Ist. 


WoLVERHAMPTON AND District Encrveerine Socirety.— 
The Victoria Hotel, Wolverhampton. ‘“ Waste Heat Boilers 
by Mr. F. Jones. 7.30 p.m. 


SATURDAY, FEBRUARY 6rza. 


InstrruTe or Barrish Founprymen: Lancasurre Brance. 
—Grand Hotel, Manchester. Annual dinner. 6.30 p.m. 


MONDAY, FEBRUARY 15ru. 


WOLVERHAMPTON AND District ENGineerine Socrety.- 
The Victoria Hotel, Wolverhampton. “ Beet Sugar Manufac- 
ture,” by Dipl. Ing. Karl Hampel. 7.30 p.m. 


MONDAY, MARCH 7ra. 


WoLVERHAMPTON AND Districr ENncIngeriInG Society.— 
The Victoria Hotel, Wolverhampton. “ Steam Generation in 
Factories,” by Mr. H. E. Partridge. 7.30 p.m. 








Ar Frow Measurements.—In connection with the memo- 
randum on air flow t, published on page 650 of our 
last issue, we are asked to point out that whilst the formula for 
calculating the flow is correct for air, the square root of A must 


be used for ahy other gas, the general formula being :— 
Q=0-1148M 06 VA d,* V (m,/T) lb. /sec. 
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Write for Crossley-Premier 
Catalogue, which gives the 
fullest particulars of these 
economical and reliable prime 
movers. 


Horizontal multi - cylinder 
heavy-oil engines from 200 
B.H.P. to 1,000 B.H.P. 
Horizontal single and double 
cylinder types from 6 to 280 
B.H.P. 


THE PREMIER 
GAS ENGINE Co. Ltd. 
SANDIACRE, 

NOTTINGHAM. 





The so called ** Cheapness ’’ of electricity from large super-power 
stations is open to question particularly where long transmission 
lines are used. 


It is certain that the Crossley-Premier oil engine can produce 
power at a lower figure. 


Don't pay any more than is absolutely necessary for power to 
run your plant. 


You will naturally conclude that we, as oil engine makers, 
have an axe to grind—we have—but it is sharpened 
with positive proof of the economy of independent oil 
engine power. 


You can be completely independent in your power supply, ensure absolute 
reliability and freedom from outside interference, all at the lowest possible 
initial and running cost. 


Does this appeal to you, or do you prefer to run your plant on power 
which is regulated both as to cost and continuity by circumstances beyond 
your control. 


You prefer, of course, to be independent and if you will tell us what 
you are now paying for bought-out electricity and state your average 
load in kilowatts, we will give you a comparison showing the infinitely 
lower cost of electricity generated by Crossley-Premier Engines. 
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Wisree ay da oo HERBERT meen 
The “G.B.” ensures punctuality | |= 
ancrebycreting prenter ott: || FOR SALE = 
ency. It provides accurate an = = 
iadixpurable "records of “time ||—2] THE ENTIRE MOTOR AND BICYCLE MANUFACTURING |~ 
Gledill-Brook Time Recorders, |] = PLANT IN THE WORKS OF z 
aeich 2" Eire Works, HUDDERSFIELD 2 SWIFT OF COVENTRY LTD. (PHONE 5081) = 
_ v : COMPRISING 2 
= 500 Modern Machine Tools by Electric Motors. s 
= os Sa and American Shafting, Pulleys, Belting, etc. : 
, sh Gat Ta = Woodworking Machines and Body Large quantities of Small Tools. = 
4a = Building Plant. . ; Z 
4 VIR] = Palet Sgueping ond Exomciing 9 SO ed Be Met. = 
ach them Lo quote ae = Plant. Office Furniture and Equipment. 2 
ween soth te ce = Our representatives are in attendance at the Swift works during usual = 
The COIL CLUTCH CO., Ltd., 2 business hours. = 
Phonis ae Sees Scotland. : COMPLETE CATALOGUE ON REQUEST. = 
COIL FRICT 1ON CLUTCHES ||iommom| ALFRED HERBERT LTD. COVENTRY @uammir 
Quotetions end Mee nye PHONE: 8781 (10 LINES) TELEGRAMS: “LATHE COVENTRY.” 
receiving particulars of application. —— . ———EE —E 
(Qt te te a a + a a 
Orectings. 
To all our present and potential friends, with ) 
SUPERHEATERS 5. i52x8"* whom our announcements in “The Engineer” 
T. SUGDEN, LTD., have been connecting links during the past 
180, Fleet Street. London, E.C & year, we take this opportunity of wishing 
See Advt. “‘ Engineer”’ Dec. 4. ; 
— The Compliments of the Season. 

























“F 


ANDCO., 
JOHN l. LIMITED 


THORNYCROFT HOUSE, SMITH SQUARE, WESTMINSTER, S.W.1. 
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‘pemmac’ JOINTS DO NOT BUST 
EASILY @EMOVED WHEN REQUIRED 


THOMAS & BISHOF uo’ : 
37. TABERNACLE S 
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DOUGLAS FRASER & SONS, Ltd., 
ARBROATH. 
MILL GEARING, BELT 
PULLEYS, & ROPE PULLEYS. 




















CASTINGS, ste: & sronze 
non & ste. FORGINGS. 


DARLINGTON FORCE LTD. 














Darlington — England. 








DAVIES & METGALFE, Win B Suk S S08: 


mannasren  aeeeED (ALSO GENERAL MACHINISTS) 


SPECIALITIES: TENNANT STREET. Teve: 
INJECTORS. “BIRMINGHAM - Serssusnes ers 
ALL CLASSES. 








Illustrated Advertisement every fourth week. 
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WILSON .BOILERMAKERS LTD., GLASGOW. 


Makers of LANCASHIRE, CORNISH and 
ECONOMIC or DRYBACK BOILERS. 














wedi D ETT ER 
OIL & PETROL ENGINES 


SIZES: 1% ro 400 B.HL.P 


PETTERS LIMITED. 


LONDON: 75b. QUEEN VICTORIA ST.£.C4 
Works: YEOVIL, ENGLAND. 


WOOTTON BROS., Lt. 


COALVILLE, near LEICESTER. 
Telegrams: Wootton. Coalville. 














Brickworks Plant. Sanitary Pipe Plant 
CLAY-WORKING PLANT. 
Colliery Plant. General Millwrights. 





PAPIER MACHE 








PNEUMATIC AND 
ELECTRIC TOOLS 


Drills, Grinders, Hoists, Scre 
Drivers, Tappers, Riveter 
Chipping Hammers, San 
Rammers. A size and type 
ery requirement. Write for literature 
INDEPENDENT ep TOOL SQerany 
neorporated in U.S.A. with limited ltabdil 


40, Broadway, | Westminster, London, S. 
Phone: Victoria 66' Grams: “ Thortool,”  Sowest, abe 
Cables: “ Thortool,” London. 





Tans Miaies 


FIRE BRICK IN PLASTIC FORM 


STEAM PLANT ACCESSORIES LTD. 
38 Victoria Sracer, 
Phone: VICT. 6653. LONDON, $.W.1 





| EVIDENCE: 
A’ re Station —y— | ~<4 


| *Sairset and Quik-Pach’ 
used in his Station have 
| answered splendidly.’’ 











“THE ENGINEER” SERIES. 
WHAT INDUSTRY OWES TO CHEMICAL SCIENCE, 
Cr. 8vo. 6s. Od. net. 
By RICHARD B. PILCHER & FRANK BUTLER-JONES, B.A. (Cantab), A.I.C. 







CALENDERS, MIXERS, 
CORK MILLS, SCRAP, OXIDISING, 


WITH AN !NTRODUCTION BY C \ PRI NTING (FLAT & ROTARY) 
Sir GEORGE BEILBY, LL.D., F.R.S. = AND ALL OTHER MACHINES. 






LINOLEUM AND FLOORCLOTH FACTORIES 


“ These records supply a complete answer to the question: What is the place of the chemist in —_—_ COMPLETELY E£QU/PPED. 


life, and what part has he taken in industrial and social development ?”"—ELECTRICAL REVIEW 
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CONSTABLE & O©U., Ltd., 10, Orange Street, London, W.C. 2. ALDY. SCOTLAND. 
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ONE replaces FOUR 


IN ONE QUARTER THE SPACE 














Concentrated Energy 


This “Metrovick” 2,000 kW. Self-contained Pass-out type turbo- 


generator set actually only occupies the space of one of the four engines 
it has replaced at the mills of Messrs. John Crowther & Sons (Milns- 
bridge), Ltd. 


These sets abstract the maximum energy from the process steam before 
passing it to the heaters, and possess the advantages of low installation 
cost, independence of outside sources of power for starting, simplicity 
of control and high efficiency. 


MORE THAN 100 SETS INSTALLED. 


Shall we send you a copy of Circular 1452/9-1 “Complete Small 
Power Houses.” f 


: TROPOLIT 
M*Vickerg\N 
SLC TRIC RE aE ETN Bo. ton 


TRAFFORD PARK -- MANCHESTER 
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£ Essential information 
on correct 
Worm Gear Design. 


Arranged on the loose 
leaf system. 


Additional data sheets 
will be issued and sent 
free to all holders. 





Get the 
‘David Brown’ 


Hob Book! 


Y basing designs on existing 
tool equipment, designers save 
both time and cost, and ensure the 
accuracy and finish essential to 
the best worm gear performance. 





The DAVID BROWN HOB BOOK, 
just published, gives full dimen- 
sions of more than two thousand 
hobs, both for the Standard Involute 
and DBS Patent forms, together 
with a comprehensive section, 
complete with diagrams, notation 
and formule, covering everyaspect 
of the design of worm gearing. 
Comprising 100 pages, it is of 
loose-leaf form in a substantial 
cover, and supplementary sheets 
will be sent to every registered 
holder as issued. 





Copies are now available, anominal! 
charge of one shilling being made 
to cover the cost of distribution. 
Early application, mentioning this 
Journal, is advisable. 





David Brown & Sons 


(Hudd.) Ltd., Huddersfield. 
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SUUAUAUAAUUEETT AAA 
NEW “Thompson” 


BOILERS 


EX STOCK. 
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MOST MODERN “ DISH-END “ TYPE 
WITH CORRUGATED SECTIONS. 
Shop No. 


1-30ft. x 9ft. 3in. x 200lbs. W.P. 6948 
1-30ft. x 9ft. 3in. x 120lbs. W.P. 7012 
1-30ft. x 9ft. 3in. x 120Ibs. W.P. 7060 
2-30ft. x 8ft. 6in. x 160lbs. W.P. 6970/1 
2-30ft. x 8ft. 6in. x 1201lbs. W.P. 6983/4 
1-30ft. x 8ft. 3in. x 160lbs. W.P. 7054 
1-30ft. x 7ft. 6in. x [20lbs. W.P. 6945 
2-24ft. x 6ft. 6in. x 150lbs. W.P. 6974/5 
1-10ft. x 4ft. Oin. x 120ibs. W.P. 6443 
1-30ft. x 8ft. x 180lbs. W.P. 6574 (F.E.) 


All the above Boilers are built from 
“Siemens Martin ” Acid Steel. 


Also WATER-TUBE, ECONOMIC, 

CORNISH & VERTICAL BOILERS 

SUPERHEATER AND PIPEWORK 
INSTALLATIONS 


Repairs to all types of Boilers by first-class men. 


JOHN THOMPSON 


(WOLVERHAMPTON) LTD., 
WOLVERHAMPTON, ENG. 
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J. W. JACKMAN & CO., LTD., 
Vulcan Works, MANCHESTER. 
Manufacturers of 


FOUNDRY PLANT 


























We manufacture Evaporators, Mixing 
Vessels, Filter Presses, Caustic Pote, 
etc. General Loam and Sand Castin 
up to 15 Tons, and can also supply 
every variety of ccpper work. We 
specialise in Refrigerating Plant for 
every .ir.dustrial purpose.’ 


@ Stam 


“Asiam @ nEwTO* - 
HEAD OFFICE & WORKS, 
DERBY. 


Telephone : 778/9 Derby. 
Telegrams : ** Zero,” Derby. 


London Office: Imperial Buildings, 


56, Kingsway. W.C. 2. 








Contractors to the Admiralty and War Office. 


FAWCETT, PRESTON ¢é Co. Ltd., 


Engineers, LIVERPOOL. 


Telegrams: FAWCETT, LIVERPOOL. 


London Office: 21, Old Queen St., Westminster, S.W. 1. 








SUGAR MAKING PLANT of all kinds. 
Complete Factories supplied. 


SEA WATER DISTILLING PLANT. 
DISTILLING & EVAPORATING PLANT for all purposes. 


HYDRAULIC BALING PRESSES. 


Sole Makers of CYCLONE and GRID PRESSES, and ot Fawcett’s 
High Density Presses and Pumps for packing Cotton, Jute, Woo! 
Hides, &c., of any required density and weight of Bale. 


NITRATE-MAKING PLANT. 
MARINE and STATIONARY ENGINES and BOILERS. 


PUMPING MACHINERY 
for Towns Water Supply. 


COPPERSMITHS and BRASSFOUNDERS. 

















AN ELEVEN-ROLLER CANE-GRINDING PLANT Codes used: ABC (4th and Sth Editions); Western Union (Five-Letter and 
Universal Editions): Bentleys; and At. 
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A UNIQUE OPPORTUNITY 
to acquire at 


PRE WAR RENT 


Modern Premises 
of Dignity and 
Character 








Situated at the CORNER 
of NORFOLK and HOWARD 
STREETS, One _ Block from 


TEMPLE STATION, 


Strand, London, W.C.2. 


—_—_—+ 


Five Stories and Basement, Main 
and Goods Entrance, Electric 
Lift, Strong Rooms, House 
Telephone Installation through- 
out. The whole in first-class 
condition. 








s TOTAL AREA . 8,200 Sq. Ft. 
a | OFFICE FLOOR SPACE - 6,800 Sq. Ft. 
23 YEARS LEASE. 
Rent, 


£1,600 per annum. 


NO PREMIUM 
IMMEDIATE POSSESSION 














Somerset 
House 
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For further particulars and order to view, apply to 


The Secretary, 


MORGAN BROS. (Publishers) LT D. | 
28, Essex Street, Strand, London, W.C. 2. 
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TO THE LARGEST DIMENSIONS AND CAPABILITIES 


PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREDGERS, FLOATING 
CRANES, GOLD & TIN RECOVERY DREDGERS, AND DRAG LINE DREDGERS, 


FLEMING & FERGUSON Ld. 


Phone: Paisley 2648. 
Leadon Agents : 





DREDGING PLANT 







New Buckets, Links, Pins, Gearing, etc.. supplied for existing Dredgers 





SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. Teleg. Address: “ Phaniz, Paisiey.” 


‘Phone: London Wall 5846 






Messrs. Nye & Menzies, Capel House, 62, New Broad St., London, E.C. 2. 

















 “BROOMWADE’ 
Air Compressors 
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In all parts of the world 
where Air Compressors 
are used the trade-mark 
* BROOMWADE ” 
has during the past 
30 years become the 
Hallmark of maintained 


High Efficiency and Reliability. 


30 years of specialised experience and con- 
tinuous improvement in design and methods of 
manufacture has made the “BROOMWADE” 
Air Compressor a product of which both 
manufacturer and user can be justly proud. 


Reciprocating 
and Rotary Com- 
pressors, Station- 
ary or Portable 
Types to suit all 


duties. THEY ARE 100% BRITISH MADE. COMPETITIVE 
IN PRICE, AND PRE-EMINENT IN VALUE. 

Catalogues and 

other informa- 

tion on request. 





HIGH 
WYCOMBE, 





BROOM « WADE L° 














ThE Mircuett Gonveyon & Transporter Co. Lto., 


ALL SLASSES OF 
uagineanh Gaadmeaneee WAGON TIPPLERS, TRANSPORTERS, CONVEYORS, 
45-50, Holborn Viaduct, | TELPHERS, CRANES, LOCO. COALING PLANTS, 
LONDON, E.C. 1. | GRABS, COMPLETE BOILER HOUSE EQUIPMENT, 
AERIAL ROPEWAYS. 


jrams: Micontraco, Cent. London 
Phone: Holborn 2822. 


ELECTRIC OVERHEAD 
CRANES 
CAPACITIES UP TO 125 TONS 
SPANS UP TO 175 FEET 


ROYCE” 


TRAFFORD 


PARK 


MANCHESTER Designs Supervised by 


SIK HENRY ROYCE, Bart. 




















—a COMPLETE 
RANGE of— 


ENGINEERS’ STORES 
TOOLS AND SUNDRIES 


including 





WiLlLCo, 


LUBRICAT 





HIGH - GRADE 


OILS & GREASES 


Produced from the finest crudes, 
and graded in correct viscosities and 
consistencies for the efficient and 
economical lubrication of all modern 


machinery and power plant. 


HAND-SEWN LEATHER 


BELTING 











Made in our Redcross St. Factory from 
“centres”’ of prime selected, thoroughly 
} stretched Ox-hides 
| “ BALATITE ” (Reg’d) Balata, 
Hair, Cotton and other BELTINGS. 
| J Also: ame L 
“Jones-Willcox” Patent Wirebound (non- 
rubber) HOSE; “Penberthy” (regd.) IN- 
JECTORS, EJECTORS and VALVES; 
Write for “JOINTITE” (regd.) Compressed As- 
| DESCRIPTIVE bestos JOINTING ; PACKINGS; BOILER 
LISTS. MOUNTINGS, &c. . 
| eiptone, We He WILLCOX & CO, LTDs tee: 
one GENERAL ENGINEERS’ STORES, Sastaasive, 
op 3140 Boroh, 
London.”’ 


| 32-38, SOUTHWARK ST., LONDON, S.E.1. 











Catalogue No. 4 deals 
with Loose Flanged 


Pipes and Joints. 


Catalogue No. 6 with 


Steam Mains 
and Specials. 


May we send 


you a copy 
of each ? 


ANNAN \s 
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THE SCOTTISH TUBE Co., Ltd., 34, 









ROBERTSON STREET, GLASGOW 
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EASTON & 


JOHNSON 


LIMITED 


TAUNTON, ENGLAND 


Telegrams: Telephone 
EASTWALD. TAUNTON. 
A.B.C. Code. Sth Edition. 


146, TAUNTON. 


HIGH-SPEED 


STEAM 
ENGINES 


SIMPLE AND 
COMPOUND. 














A. BEEBEE, 


Bolts, Nuts, Studs, &c. 
WEDNESBURY. 














Wm. JOHNSON & SONS, 


LTD.. (LEEDS) 


ARMLEY, LEEDS, for 



































Trion] AYLOR,flOBSON 


of a 





alled facilities for qua 
seaiiiee of mechan: oe snd ep 
work requirin g great accuracy. Fo 
example, hardened steel moulds made 
within fine limits of error, Photographic 
lenses: and optical systems for Television 
and Sound reproduction Enquiries are 
nvited 





























Hydraulik G.m.b.H. Duisburg. 


Hydraulic presses and apparatus. 
Water-power plant for all branches 
of industry. 
Representatives: 
Aabacas Engineering Co., Ltd.-. 
Canning 





GOODALL CLAYTON&C?L'? 











Part of a 17 Pillar Board, each 
unit having a rupturing capacity 
of 1,000,000 kVA at 6600 volts. 


WRITE TO-DAY FOR PUBLICATION K71. 


ENGLISH 


Queen's House, Kingsway. London wc2 





Works: BRADFORD, PRESTON, RUGBY, 


ELECTRIC 


THE ENGLISH ELECTRIC COMPANY LIMITED 








METALCLAD 
SWITCHGEAR 


The Switchgear illustrated is the 
largest Horizontal Draw-out type 
built. Many new features give it 
important advantages for operation 
and maintenance. All units—from 
the smallest to the largest current 
—are interchangeable, and there- 
fore one spare unit of the largest 
capacity is sufficient. 


English Electric ’’ Compound-filled 
metalclad switchgear will repay the 


study of Export Buyers. 
STAFFORD 

















CHARLES ROSS, L™ SHEFFIELD, 


FOR 
WEIGH BRIDGES. 
Any Size or Capacity, for Road or Rail. 


PLATFORM WEIGHING MACHINES 


for All Purposes. 
YOUR ENQUIRIES ARE INVITED 
London Office: 7, CARTARET ST. BROADWAY, WESTMINSTER, 8.W.1. 









































RIVETTED or WELDED WORK 


of all descriptions 














' LOCOMOTIVES 


STEAM, PETROL & DIESEL DRIVE 


A. BARCLAY, SONS& Co. Ltd. 


KILMARNOCK, 











PERFORATED 
METALS 


WIRE WORK 


NAME PLATES 
OF EVERY 
DESCRIPTION 








W. BARNS & SON, 


GLOBE WORKS, 











Queensiand Road. Holloway, LONDON, N. 7. 
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STEEL PLATE WORK 


Up to I’ in thickness 
Industrial Plant in Copper, 


Stainless Steel, Aluminium. 


Nickel, ete. 


VACUUM DRYING, EVAPORATING, DISTIL- 
LING AND IMPREGNATING PLANTS, STILLS, 
CONDENSERS, DIGESTORS, EXTRACTORS, 
MIXERS, FRACTIONATING TOWERS, WATER 
SOFTENING TANKS, PRESSURE VESSELS, 
JACKETED PANS, CRYSTALLISERS, AUTO- 
CLAVES, TAR STILLS, STORAGE TANKS UP 
TO 116 ft. DIAMETER 


Write for Descriptive Booklet E 508. 





Vertical Food Processing 
Retort. 


The experience of our 
technical staff is freely 
at your service and we 
shall be pleased to 
supply data relating to 
the performance of 
plant for specific manu- 
facturing processes. 











Horizontal Vacuum 


Chamber, 
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GRINDING DISCS. 


More than a quarter of a century 
| ago, when the disc grinder was in its 
| infancy and Emery the standard 
|abrasive of the day, DAVIES intro 
| duced the original D. ‘MONITE DISCS, 
|MARK 1, which was far and away 
| superior to anything else at that time. 
| and even to-day for many purposes is 
| still preferred. 

DAVIES have always been acknow- 
| ledged to be the Premier Firm in 
Europe in disc manufacture, and while 
| their quality is at least equal to the best 
_ America can produce, prices are com- 

| petitive. 

Tell them what you want to grind 
and finish required and they will advise 
you. Sample discs can be had for trial. 


'W. J. DAVIES & SONS, 


LIMITED, 
Imperial Emery Mills, 
109, WESTON STREET, S.E.1 
‘Feed 
\Water 


| Heaters. 


ALL KINDS FOR 
| EXHAUST & LIVE STEAM 


POLLOCK, 
MACNAB & 
HICHCATE, 


Shettleston, 
GLASGOW. 


MACHINE CUT 
WHEELS. 


The REID GEAR Co., “77-4. 


See Illustrated Advert. in issue of Nov. 20th. 




















“PHONE SOPENDLETON. “GRAMS TURNSTILES. MANCHEST! 


RECORDING OR 
PENNY-IN-SLOT 





TURNSTILES 
Fok SPORTS GROUNDS RACECOURSESLAMTORIES TJ 








JOHN OAKEY & SONS 


Genuine Emery j= "ARES = Emery 





—— 
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Carborundum§ Carborundum. & 
Emery Cloth Corundum Padiiiian 
2 arnet . 
\ Glass Paper Flint Discs 
® ee ° oth an ‘aper, for a i 
Flint and N.B.—All Papers and Cloths Grinding Son Polishing Machines 





are supplied <7 Bette. Bands, 


G trips and Sheets of Emery Wheels 
arnet Paper _ itt the’ special ‘requirements Black Lead 


receipt of particulars. 










WELLINGTON’ MILLS WESTMINSTER BRIDGE RD., LONDON.S.E./ 






/ CHECK ISSUING MACHINES * 


R THEATRES.CINEMAS dc. 


% W. TT ELLISON & COLT? 


ENGINEERS Rr 
Z5.. PENDLETON = 
Zu ®o, MANCHESTER. a 
Wisin *P ee. < 88 AN 








GRAIN, CHILL & STEEL ROLLS 

HEAVY GASTINGS sine io 

R. B. “TENNENT, LIMITED, 
COATBRIDCE, N.B. 


Urquhart Lindsay & Robertson Orchar, Ltd. 
BLACKNESS & WALLACE FOUNDRIES, 
DUNDEE. 


Machine-moulded and Machine-cut Gears of every 
description and any size. 
SHAFTING, FIXINGS, PULLEYS & GENERAL ENGINEERING. 
See illustrated Advertisement last week and next. 
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mm TAP SHARPENING MACHINES and 
TWIST DRILL SHARPENING MACHINES 


HERBERT HUNT & SONS, OLD TRAFFORD, MANCHESTER. 
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Speed Planing Machines 


Leading features : 





TABLE DRIVE BY SPIRAL RACK. 
PENDANT PUSH BUTTON CONTROL. 

ELECTRO-MAGNETIC TOOL LIFTING DEVICE. 
FORCED FEED MECHANICAL LUBRICATION 
TO THE TABLE WAYS. 
PATENT ELECTRIC FEED 
TO AlL TOOL BOXEs, 


Craven Brothers (Manchester) Ltd. 


— INCORPORATING — 
Sir W. G. Armstrong, Whitworth & Co. Lid. (Machine Tool Dept.). Craven Brothers (Manchester) Limited. 
Joshua Buckton & Co. Lid. Thomas Shanks & Co. (1928) Limited 


REDDISH, STOCKPORT 




















COAL AND COKE 
HANDLING PLANT 


WEST 
COKE SCREENS 


Nearly every different screening problem requires 
a different treatment. Wests have supplied 
screens of the fixed bar, rotary and _ balanced 
reciprocating types in all parts of the world. 
Many contracts for complete plants as illustrated 





| 





have been carried out. 


A West coke screening and storage unit, with 


rotary screens, reinforced concrete hoppers, PLACE YOUR ORDERS WITH THE ACTUAL MANUFACTURERS : 
bagging shoots and outlet weighing machines. 


POR OR e meee rene eeeeeerenee 


cic WEST'S GAS IMPROVEMENT CO., Ltd. _ it 


eee eee e ene eeeeeeeeeeeeeee® 


Sete eeeeeeeeseneeweeeeeeneed 


LONDON: PARIS: ° e NEW YORK (U.S.A.): SYDNEY 
Regent House, Kingsway, Cie. Gle. de Construction de Fours, M 1 / @ S P l a f 1 1 n £ res Ae: Improvement Co. of Union House, = a st., 


W.c.2. 8, Place des Etats-Unis, Montrouge 
(Seine). 441, Lexington Avenue, New York. Tel. Add. : 


Tad. Add.; “Imvertret, West- Tel. Add.:; “ ues-Montrouge - an 
cent London CormWMeine) MANCHESTER. tw tas:: «vertican xew vor.” Vertical, Sydney. 
Telephone 


Telephone: Holborn 4108. Vonstiesd 27-06 and 27-96. : Murray Hill 2-7242. Telephone : B5865. 
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IN 28 YEARS- 


no visible signs of wear/ 


“THE ENGINE WAS set to work 
in 1903, the main shaft and crankpin 
bearings being lined with ‘‘Flower Brand” 
MAGNOLIA Metal, and has worked 
very satisfactorily ever since without 
visible signs of wear.” 


THIS LETTER FROM Messrs. George 
Saxon, Ltd., Openshaw Engineering 
Works, Manchester, refers to one of 
their Horizontal Cross-compound Cor- 
liss Condensing Engines illustrated above, 
and proves once again that for trouble- 
free running over long periods there is 
nothing to beat the genuine graphited 
MAGNOLIA Antifriction Metal sold only 
under our “Flower Brand” Trade Mark. 








OVER A PERIOD of fifty jyears 
“Flower Brand”’ has proved best for 90% 
of all \lined bearings. This and/ other 
MAGNOLIA Pedigree Bearing Metals are 
described in our unique 96 page bro- 
chure “Lined Bearings.” May we send 
you a free copy? 











But - 
insist on the ORIGINAL INIMITABLE 





FLOWER BRAND 


MAGNOLIA 


ANTI FRICTION METAL 


\@/ 


The Magnolia Anti-friction Metal Co. of Gt. Britain, Ltd. 
49 Queen Victoria St., London\ £.C.4/ Agents throughout the World 
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This Indicator clearly shows to the 
driver when the lifted load approaches 
the Safe Workifig Load of the Crane 


at any inclination of the jib. 


The only indicator approved by the Home Office. 


VICKERS-ARMSTRONGS 
Bivteaae 


DARTFORD WORKS, KENT. 














Trane UNIT heating provides 
comfortable heat evenly distri- 
buted—a condition impossible with 
old-style direct radiation. Heated 
air is circulated downwards to 
the working level, where it is 
needed, eliminating hot and cold 
areas, draughts and stagnant air 


Trane Units are suspended from 
or near the ceiling, leaving the 
entire floor-space free. One Trane 


Unit does the work of an all-the-year in- 
many ordinary radiators ; TRANE vestment. Various types 
the heating-up period is UNIT and sizes meet every 
reduced by two-thirds heating requirement 
The cost of an efficient PJEATERS Write or phone for full 


Trane Unit Heating in- 


Call & inspect Trane Unit Heaters under Working Conditions 


BRITISH TRANE CO., Ltd., 


26, Rosebery Avenue, 
Clerkenwell 6864. 


13, Edward Terrace. 


Telephone : 
Cardiff Address : 


















CORRECT 
HEATING 
plus Profitable 
Economy. 





stallation is definitely lower than 
pipe or radiator systems, and more 
effective heat distribution enables 
as much as 20% to be saved on 
fuel consumption. 


rrane Units are entirely British 
made. They are constructed to 
withstand steam pressures up to 
150 lbs. per square inch. In 
summer they provide effective 
ventilation, thus making them 










particulars. 






London, E.C. I. 









Telephone ; Cardiff 5209. 
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_ HEBBURN - ON-TYNE 





We are exhibiting at the British Industries Fair, 
Birmingham, 22nd February to 4th March, 1932. 











Tie 
DOUBLE HELICAL 


‘GEARS 







We specialise in the produc- 
tion of double helical high 
efficiency gear units, gears 
with straight or single helical 
teeth, complete gear trains, 
worm gears and bevels. 
Clients’ prepared blanks also 
dealt with. Modern plant for 
the manufacture of gearing up 
to the largest requirements, 
Send us your enquiries 





TURBINE GEARS 


L 
(Subsidiary of HENRY SIMON LTD) 
CHEADLE HEATH, STOCKPORT 







































SOCIETE Ge) ALSACIENNE 


de Constructions Mecaniques 
Sociéte Anonyme au Capital de 114.750.000 Fra 
Works at MULHOUSE (Haut-Rhin), GRAFFENSTADEN (Bas-Rhin). 

Cable Works at CLICHY (Seine). Maison a PARIS: 32, Rue de Lisbonne (8e). 


: Representatives for Great Britain : 
JAMES M. DEWAR & SON, Grand Buildings, Trafalgar Square, LONDON, W.C. 2. 








6000 Horse Power Gas Engine-driven Generator Sets at 
the Micheville Power Station. 


COMPLETE INSTALLATIONS. 
Central Station Plants for Furnace or Coke Oven Gas. 


ROTARY BLOWERS 


For Steel Works and Furnace Gas. 


THEISEN SYSTEM OF GAS WASHING PLANTS 


WASTE HEAT BOILERS. 


TEXTILE MACHINERY: 


Cloth Printing, Dyeing, Dressing, Bleaching and Printing Machines. 


HEAVY MACHINE TOOLS. LOCOMOTIVES. 





















200 TON 
HIGH SPEED 
FLANGING 
AND 
FORGING 
PRESS 
WITH 
INTENSIFIER 


Leeds Engineering and Hydraulic 


Grams & Cables: co., LTD. Telephone: 


ese. RODLEY, near LEEDS. _ 2% 





Marconi International. STANNINGLEY. 
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ROTARY SHEARS. 





Cutters in angular position giving easiest and 
most rapid cutting of curves and irregular shapes. 


JAMES BENNIE & SONS LTD. 


CLYDE ENGINE WORKS, GOVAN, 


GLASGOW. 














———-A LFRED HERBERT LTD. COVENTRY—————' 





HERBERT 











THE ZEISS OPTOTEST. 


ACCURACY.—Extreme. Guaranteed to 0001”. 
VISIBILITY.—Excellent. No eye strain on operator. 
OPERATION.—Very rapid. Suitable for inspection 


of mass produced articles. 


VERSATILITY.—Wide range of application. Work up 


to 6” in height can be accommodated. 


SEE IT IN OPERATION IN OUR ZEISS ROOM. 














MOTOR MOWERS 
for SPORTS GROUNDS 





As an example of the extent and eco- 
nomical nature of the work which can 
be done, it may be mentioned that the 


Perfect work, simple construction and 
ease of handling, have lead to the 





adoption of Ransomes’ Motor Mowers 
for sports grounds in all parts of the 


World. Moreover, the range available 


there are 8 sizes from 42in. to I4in. 
wide—is such that there is a machine 
for every purpose. 





MOTOR 


Ransomes, Sims & Jefferies, Ltd., 


Rang 


20in. size will cut half-an-acre in an 


hour with a petrol consumption of just 
over a pint. 
Write for illustrated catalogue and all 
information. 


Omes 


MOWERS 
Ipswich, England. 



















CASTINGS 


ALUMINIUM-SILICON ALLOY 
LIGHTER than ALUMINIUM 


@ CHEAPER than BRASS} 
SEA WATER ORROS (Sas 


llustrated Brochure on applic 


MEgROPOUTAN 


| Vicker ers 


aS 


Di > 
we ate 44Ry Ss. 

OF ASSOCIATED ELECTRICAL SNOL> , 
ELECTRICAL CO. LTD 


TRAFFORD PARK .=--- MANCHESTER 











THE ENGINEER 





Dec. 25, 1931 


























NGTON 


WORTHI 
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Kempton Park Pumping 
Station, another 


WORTHINGTON 


link in London’s water 
service 


Worthington-Simpson Limited have installed the 
largest Pumping Engines in England at the enlarged 
Kempton Park Pumping Station to augment London’s 
water supply. The plant consists of two Vertical 
Triple Expansion Steam Engines of over 1,000 Pump 
Horse Power, each driving single-acting pumps 
fitted with double plungers for pumping against 
varying heads. The maximum capacity of each 
engine is 19 million gallons per day against a head 
of 200 feet, and alternatively 12 million gallons per 
day against a head of 400 feet, or 16 million gallons 
per day against a head of 300 feet. Overall working 
expenses, including charges on capital cost, are 
slightly over one half-penny per P.H.P. per hour. 




















Engineers contemplating 





In this essential service, where unfailing perform- 







Cooaritegel the installation of Water : ‘ : : . ‘ 
Tcommeisors Works Pumping Plant of ance is vital, the installation of this plant is 
' VACUUM PUMPS : . - . _ 
SEWAGE PUMPS any description incur no eloquent testimony to the outstanding efficiency 
obligation by asking ; : aati ae Fi 
GAS_ ENGINES Werthington-Simpson for and the maintained reliability of Worthington- 







recommendations. 












Simpson Equipment. 




















WORTHINGTON-SIMPSON, LTD., 


QUEEN'S 2 O18 b-) KINGSWAY, CABLES AND 


‘ TELEGRAMS: 
— —_———— PUMPING, 


apnea ‘1 GONDON,W.C.2. ‘Same 
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17, GROSVENOR GARDENS. LONDON, S.W.I. 





HAVE YOU A PRODUCTION LEAKAGE ? 





LANG FEATURES INCLUDE: Centralised apron control. 
Covered bed. Feeds reversed or changed without 
Twelve spindle speeds. stopping machine. 


Do you know how many centre 
lathes in your Works are 
engaged on chuck work ? 


An analysis would no doubt 
surprise you ! 


CHUCK WORK DEMANDS 
SURFACING AND ‘BORING 
LATHES— 


THERE IS A LANG LATHE 
FOR EVERY CHUCK JOB. 


Lang Surfacing and Boring Lathes 
are made in a range of sizes frum 
18" to 48" swing. They are equally 
suitable for the rapid production 
of single articles as for work in 
large batches. 


JOHN LANG & SONS, LTD. 


JOHNSTONE GLASGOW 


SCOTLAND 


Offices Abroad — Associated British Machine Tool Makers, Ltd. — Paris & Calcutta. 
(AUGIINOULiAU44(W(4U4LAN0L4400040000000000FSU0OLHU0OOE9NOPOTOONOMOOOULSUUOUESUEOUOSLAOGGOOODAGVOOUESQOEOOPOOOATEQEPOOEEOUGSUOOUCSOUOUGOAUOUAPORDULDEOOULOYODUUSSOOULSNEOOUUSSUONUQOOEOLLSUAOAGNOONDLLLSOOUL4AN444400041408 GHYOOOUENUODOYEOOUYENOELESOOUESOOOOAGOOOASLOOOULSOOOLSOLOU4) 40 











A WARD No. 8 Combination Turret Lathe 
fitted with compressed air chuck equipment. 


AN AID TO ECONOMIC PRODUCTION. 








UU PES 


CAPSTAN & TURRET | 
LATHES fitted with | 
COMPRESSED AIR} 


CHUCK EQUIPMENT | 
ensure SPEEDIER CHUCKING 
of suitable components and | 


less operator fatigue. 


WRITE TO-DAY 
for further details. 




















H. W. WARD & Co. Lito. sexy oax, BIRMINGHAM. 
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MANUFACTURERS OF 





METALLIC DISC VALVES 
Multiplex dead-lift or Flexible types. For Air, Cireu- 
lating, Hydraulic, Feed, &c., Pumps. Easily fitted to 
existing Pumps. 


Supplied to over 300 Warships of the British Navy. 


CORRUGATED METALLIC JOINTS 


Made of Brass, Copper, Nickel, Monel Metal, Steel, &c. 
Of any shape or size. For Steam, Hydraulic, Oil or 
Blast Pipe Joints. 


SEAMLESS COPPER JOINT RINGS 


Soft annealed. Cf all sizes, shapes and sections. 


COPPER-and-ASBESTOS JOINTS AND WASHERS 
For Steam and Water Pipe Joints. Motor Car, Diesel 
and Aero Engines. 


FIBROUS METALLIC PACKING 


For Glands of all types of Steam Engines. Suitable for 
High or Low Pressures. 


LEAD FIBRE 
For Jointing Gas or Water Cast Iron and Steel Mains. 


MANGANESE JOINTING PASTE 


For Steam, Water or Gas Joints. Specially suitable for 
use in conjunction with Corrugated Metallic Jointing. 






Illustrated Catalogue on application. 
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CORRUGATED METALLIC JOINTS. 

















































VULCANIZERS 
JACKETED PANS 
CHEMICAL PLANT 

TANKS—RIVETED or WELDED 
HYDRO. CASINGS 





ABBOTT « Co. (newark) Lip. 


NEWARK, Notts, England. 


Telegrams: “ ABBOTT, NEWARK.” 
ABC (4th & 5th Editions). Marconi International 


MANUFACTURERS OF HIGH CLASS BOILERS 
WELDED & FLANGED WORK A SPECIALITY. 





Telephone: NEWARK 34. 


AIR RECEIVERS 
STEAM SEPARATORS 
REPAIR FIREBOXES 
EXPANSION PIECES 




























1 
Speciality | 


| 





London Representatives: FERGUSON & PALMER, 9, Victoria Street 


TANK 
LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 


FULL PARTICULARS ON APPLICATION 


Westminster, S.W. 1. 











PECKETT & SONS, Ltd., Bristol. 


Telegrams—PECKETT, BRISTOL. 


| 
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CONSTRUCTIONAL STEELWORK 


OF EVERY DESCRIPTION 


STEEL BUILDINGS - 


HYDRAULIC PRESSED WORK - TANKS - FORGINGS 


JOHN LYSAGHT LIMITED 


VINCENTS WORKS 


LONDON OFFICE 


St. 


66, CANNON STREET, E.C. 4. 


BUILD WITH STEEL 





THE ENGINEER 


ee ceases 
STEEL FOR STRENGTH - SPEED - SECURITY 


ROOFS - BRIDGES 


CONSTRUCTIONAL WORKS 
NETHAM, BRISTOL 


BRISTOL 
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SMITHS. CRANES 


Reliability 


These Cranes 
specially designed 


are 


for 


fast working at a depth 
of 60ft. below the surface, 
and are fitted with 
two machined grooved 
barrels, which act auto- 
matically for opening or 
closing the grab at any 
height. The gross 


grabbing load is 


tons 


at 18’ 0° radius and will 
lift ordinary loads of 


7 tons at 18’ 0” radius, 
and 5 tons at 22’ 0’, 
travelling with load in 

, position on the 


a 
4’ 84" gauge. 


THOMAS 
SMITH 


& SONS 
(Rodley) LTD. 


RODLEY 
LEEDS 
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Hydraulic and Fire Protection Engineers, 


PARK WORKS, MANCHESTER, 
House, 22, Great Smith Street, London, S.W. 1. 


and at Park 


experience of 
generations at 
YOUYr SErvice. . 


Above, is illustrated one of our original 
Edison-Hopkinson Dynamos, 75 volts, 100 
amps. 800 R.P.M. This machine was con- 
structed in 1884, and several of these sets 
are still in service in different parts of the 
Country and giving complete satisfaction. 


Below, is one of the latest Mather & Platt 
D.C. Generator Units, 6,000 K.W., 240 Volt, 
25,000 Amps. 


The striking contrast of these two machines 
is typical of the vast progress made by the 
Electrical Department of Mather & Platt 
Ltd., during the past 50 years. This wide 
experience is at your service. Our products 
include A.C. Motors and Generators ; D.C. 
Motors and Dynamos ; Motor Generators ; 
Boosters and Balancers; Power Factor 
Compensators ; and the “ Mather & Platt” 
patented Self-Synchronising Rotary Con- 
verters. We undertake contracts for the 
Electrical Equipment of Collieries; Mines 
and Quarries ; Cotton, Woollen, Jute, Linen 
and other Textile Mills ; Bleach, Print, Dye 
and Finishing Works, Chemical Works, 
Paper Mills, Gas Works, Generating 
Stations, Pumping Stations, etc., both at 
Home and Abroad.° 
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Please write for informative 


booklet “Some Products of 


our Electrical Department,” 
Ref. E.77a. : 
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lf your raw materials remain 
untested you face the danger of 
faulty products damaging your 
goodwill or swelling your scrap 
heap. By carrying out physical 
tests you obtain a positive asset 
towards bigger profit. One Avery 
Testing Machine will prove the 
suitability of specified material, 
cut down waste in working- 
up Operation, ensure efficiency 
of finished productions, and 
enable you to give a guarantee 
of quality. 


Write for handbook T1612 to 
W. & T. AVERY, LTD., Soho 
Foundry, Birmingham, England. 




















Take the 





Mounting 


The mounting of Hoffmann Ball and Roller Bearings is, 
generally speaking, straightforward, and may be easily 
followed from our catalogues. In certain instances, 
however, where unusual conditions are present, it is well 
to consult the ball bearing specialist. If you have a mount- 
ing problem, the Hoffmann Engineer is ready to help you. 
He is cognisant of an immense range of bearing problems, 
and is competent to help you with yours. Take him into 
your confidence. Give him full details. ‘f necessary, he 
will communicate with us at Chelmsford, and we shall be 
pleased to prepare mounting recommendations free of 
all charge. 


Instruct us to send a Hoffmann Engineer along. 


THE HOFFMANN MFG. CO. LTD., 
CHELMSFORD, ESSEX. 


HOFFMANN ENGINEER 


BUY BRITISH BALL BEARINGS. 


into your confidence. 
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Nitralloy, a special alloy steel made 
by Thos. Firth & John Brown, Limited, 
when subjected to the _ special 
Nitriding process, takes on the hardest 
metal surface known to man. In all 
but the most light and intricate of 
finished machined parts, distortion is 
so eliminated that no final machining 
or grinding is necessary. 


This surface is no mere film, but a 
perfectly homogeneous tough 
structure, penetrating, and in perfect 
blend with, the body of the part. 


Diamond hardnesses ranging from 
1050 to 1100 are obtainable and the 
resulting wear resisting qualities in 
such parts as brick-press plates, 
cylinder liners, gears, brake-drums, 
elevator pins and links, cement spouts 
and all parts subjected to heavy wear 
producing factors, are phenomenal. 


THOS. FIRTH & 
JOHN BROWN LTD., 


ATLAS AND NORFOLK WORKS, 


SHEFFIELD. 


THE HARDEST METAL 
SURFACE KNOWN TO MAN 
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FERRUM 


‘STEEL PIPE LINES FOR HYDRO-ELEGTRIG POWER PLANT. 








The erection of practically all pipelines supplied by Ferrum has been undertaken under the 
supervision of members of the highly trained erection staff maintained by Ferrum, as purchasers 
have recognised the necessity of entrusting this work only to engineers of proved experience. Two 
examples of erection work carried out under the control of Ferrum engineers are shown below. 


INDIA. 


UHL RIVER HYDRO- ELECTRIC 
DEVELOPMENT. 


PIPELINES IN COURSE OF ERECTION. 














HEAD - - 2,000 Ft. 
DIAMETER- - 72"/43%" 
TONNAGE- - 3,600 Tons. 





Ferrum are essentially not manufacturers of Standard types of Pipes and Tubes 

on amass production basis, but an Engineering Firm and Specialist Organisation 

who have for the last 30 years concentrated on the design, manufacture and 
erection of complete Pipelines for Hydro-Electric Power Plant. 


¢ 


PERRIN’S LIMITED, 


TELEPHONE : ENGINEERS, TELEGRAMS : 


VICTORIA 7803. 8, CENTRAL BUILDINGS, WESTMINSTER, LONDON, S.W. 1. FIFPERTEEN, LONDON. 
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| HOLDEN 


& 
BROOKE 


* CENTRIFUGAL 
. PUMPS 

low, medium and 
] ‘ lift types) 7 
: for boiler fatine, mine 
] service, irvigation, bot 
water beating installations, 
1 —s pressure boosting and all 
general purposes 
] 
] 





CA a a a ae ae ee ee ee 





f 
? 
: 







| 

: | 
* FEED WATER | 
HEATERS ) 

Live, exhaust and bled ) 


steam installations for 
Electricity Generating 

Stations, Gas Works, 

Refuse Destructors and 
all Factories ; 


alse CALORIFIEBRS 
(Storage and Non-Sterage Types) 


{ 

{ 

( 

} 
*« HEAT 
EXCHANGE 
PLANT 
including Pre-heaters and r 
Inter-beaters, Coolers and { 
Condensers for Sugar and 
Oil Refineriesand Chemical ) 


Works, and for process 
work in all factories 


) 

, 

J 

J 

, 

: 

] 

] 

) 

4 

) 

J 

3 | 
| + INJECTORS | 
1 for boiler feeding service 
2 om all types of boilers for 
) = Land, Marine and Loo. 
] work, including all 
standard types and the 
“« Superjet”’ for conditions 
] of highest temperature and 
pressure 

) STEAM TRAPS 
Expansion and Bucket 
, 
) 
, 
) 
, 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 


' 

) 

types for low, medium and ( 
high pressures up to 350 Ibs. 
per sq. inch and superbeat. ( 
Special Traps for higher ; 
( 


pressuses 


co 

*« OTHER STEAM 
ACCESSORIES 

«x 


include Oil Separators, 

Steam Dryers, Ejectors and 

Water Lifters, Silent Jet 

Heaters and Exhaust 
Heads 


Pi PP a ea ee a a . 


PMP UEP IPUL ULI V LIV 


The 
LEINERT METER 
for the accurate measure- 
ment by weight of water, 


oil, sugar juice, chemicals 
+} all other liquids 


( 
{ 
( 
7 
| 
| 
( 





an 


{ 





} HOLDEN & BROOKE LTD 
SIRIUS WORKS WEST GORTON 
MANCHESTER 


— 
aE SOKE 


The 
“ Ducter” 

Low Resistance 
Testing Set 


measures 
directly 

low resistances 
from 

5 ohms 

down to 

5 microhms 
and has 

a 

wide variety 
of 

applications 

in this 

field, 
Registered 


portable, MEGCER 


single, Trade Mark 
robust, 


accurate. 


It has 
an automatic 
cut out 








which prevents “The Ducter Set we possess 


damage 

to the oe *& WwW 

mt ata is in constant use 

unexpectedly 

high * 

resistance —for measuring resistance of copper cores, steel 

= armouring, copper bonds of the various lengths of cable 

cnssusterved. in use in coal and other mines. We have instances where 

sited = instrument has indicated and located a defective joint, 

_ ae — i th in cores, steel armouring and copper bonds. It 

Write for « Ducter™ list 12. 137 has therefore been the means of preventing an extensive 


breakd ‘ 
and BUY BRITISH Sees Vulcan Boiler and -General® Insurance Co., Ltd- 





EVERSHED & VIGNOLES LIMITED 


ACTON LANE WORKS. CHISWICK, LONDON, W.4. 
Telephone:— Chiswick 1370 (3 Lines) Telegrams:—“Dorothea, Chisk, London” 

















DRILLING & § BORING SPECIALISTS. 


DRILLING, BORING, 
TAPPING & STUDDING 


30” Vertical Drilling Machine 
illustrated. 
WORKING 
CAPACITIES. 

CAST IRON, from soiid .. 2}” 
STEEL - oie 
BORING ee ee +. 8” 
TAPPING, Whit... -. 


We make a full range 
of machines for various 
duties. 


Send for catalogue. 


Telephone: 63175 Halifax. 
Tel : KAW oy 
Code: Marconi International. 











KITCHEN &. WADE, vr" ENci ano. 





HACSAN 


STEAM SEPARATORS 
ENSURE CLEAN DRY STEAM. 
JAMES GORDON & CO., LTD., 


Windsor House, Eingsway, LONDON. 
"Phone: Hotsoams 3232. 














See the Mark? | 


The famous diamond trade mark which 








has made Jenkins and Valves synony- | 
mous terms throughout the world. Look | 
for the mark when buying—it means 
valve efficiency for you. 

See our 80-page Catalogue post FREE. | 


JENKINS BROS. Lrtp.| 


(Dept. K), 6, Gt. Queen Street, W.C. 2. 








MOST CONVENIENT ANO ECONOMICAL - MOST 
§ CASTING AND RESISTINC-THE SAFEST AND 





JOHN HUDSON AND CO.’S SUCCESSORS 
72. Cannon Street, London, E.C 
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DEMAG CARGO WINCHES, 


proof against rain and sea water, reliable in operation, are equipped with unsurpassed 
sensitive speed-regulating devices which allow the speed to adapt itself to they load. 


DEMAG HARBOUR CRANES 


do excellent work in many hundreds of seaports all over the globe. Our level 
luffing cranes adapt themselves to every local condition and working requirement. 











British Agents 


for Cargo Winches and Harbour Cranes : 
for Pulley Blocks and Suspension Cranes : 





Maurice Warlow & Co., 12, Victoria Street, London, S.W. |. 
Aabacas Engineering Co., Ltd., 10, Canning Place, Liverpool. 














LONDON : 59-60, GRACECHURCH &T., E.C. 3. 











STEEL FRAMED BUILDINGS 





BROWNLIE & MURRAY, 


POSSIL IRONWORKS, 
POSSIL PARK, GLASGOW. 





SS a ee 





a 
For 
Tea 


Foundries, Pasterten, 
bill Sugar 
Buildings. Factories, 
Harbour Rice Mills, 
« a Jute Mills, 
o- wre. 
Mine Cotton Mills, 
Buildings, Rubber 
Bungalows, 
Specialties Ete. Ete. 
Pit 
Headgear. ——— 
Pumping 
Stations, Bridgework, 
Power Built 
Stations. Columns, 
ali Rivetted 
Catalogue Werk 
Edition A on of all 
application. descriptions. 


LTD. 


Telegrams— 
LIVADIA, GLASGOW 
SEQUENCE, LONDON. 








THE WELLS’ SYSTEM 
OF SPRAY PAINTING. 


New Model 
Pistol Type 
No. 3. 


Deals effici- 
ently with Oil 
& Lead Paints, 
Varnishes, &c. 





Particularly adapted for 
Cellulose Painting of every de- 
scription where high-class finish 

is essential. 
BRITISH MANUFACTURE. 
Portable & Stationary Plant 
supplied according to require- 
ments. 





WELLS’ 
LIME & 
COLOUR 


SPRAYING 
MACHINES. 


(Wallwork & 
Wells’ Patents) 











All 
Machines 
fitted with 
our high 
grade 
nozzles. 
ACETYLENE 
LAMPS. 
A variety of 
Sizes 
stocked. 
Simple in 
Construction 
No. O & Oa 
150 c.p. 
No. 2, 1500,, 
No. 3, 3000 ” 





WASTE OIL 
FILTERS 


with Patent “ Sight-Feed” Syphons. 


YOUR 
DIRTIED 
OIL 
FILTERED 
AND 
RENDERED 
FIT 
FOR USE 
OVER 
AND OVER 
AGAIN. 


Made in Various Sizes and 
Special Plant furnished to meet 
all requirements. 


A. C. WELLS & Co., Ltd, 
Carnarvon Street, Cheetham, MANCHESTER. - 


London Office: 4, Bradleys’ Buildings, 
White Lion Street, Islington, N.1. 
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Hydraulic ‘4 Engingers 


KILMARNOCK - —  SC@WLAND 


An 


MIU NOIET 
CAG 


STRUCTURAL 
TUBING, PIGRS, 


STEEL AND IRON- 


SSEXxAVAS 


WORK OF EVERY EF” ; Be oe ee Je TTigs, PON- 
TOONS. DOCK 


Vill je, 


DESCRIPTION. 


BRIDGES, ROOFS, 
STEEL FRAMED 
BUILDING6, CRANE 


GIRDERS, CRANE 


GATES. CAISGONS. 
Ci STORAGE 
TANKS. WATER 


TANKS. PRESSED 


SUEY AS SG SAG 


GANTRIES, CHIM- 
STEEL TROUGH- 


IIA SEWAVWYZ 


Zs 


NEYS, PIT HEAD 
ING, SLEEPERS, 


HEAD OFFICE AND WORKS 
MOTHERWELL 


< Vewteearmre Rovares 
PeRIDGE MOTHERWELL” 


WAS 


FRAMEG, TOWERS, 
RIVETTED PIPES. GUTTERS. ETc. 
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THE RECORD-BREAKING 


TUNNEL DRIVE ar HAWESWATER 
ADDS 














. } e 
| resistance: 








frictiona 
wagon — . 
reatest ale 


been negligible. Fra 





HUDSON TUNNEL WAGONS 


“U” Type fitted with “CABO” PATENT 
ROLLER-BEARING WHEELS & AXLES 


were chosen by the Contractors because of their 

LOW FRICTIONAL 
RESISTANCE, 

EASE OF HANDLING & 





HUDSON’S ARE 
THE ACTUAL 
MANUFACTURERS 
of CONTRACTORS’ 
WAGONS AND 
















COMPLETE EQUIP- CONSTANT SERVICE 
MENT FOR LIGHT WITHOUT ATTENTION. 
RAILWAYS. 





HUDSONS ROLLER-BEARING 
WHEELS AND AXLES 


SAVE 85% IN LUBRICATION, 

75% IN STARTING EFFORT, AND 
50% IN HAULAGE POWER 

OVER ORDINARY WHEELS & AXLES. 


Write for our Special, Booklet, 













WRITE FOR CATALOGUE 

OR LET US QUOTE FOR 

YOUR OWN _ SPECIAL 
REQUIREMENTS. 


Johannesburg: P.O. Box 5744. P.O. Box 161, Port Louis. 


















DuWorts: Halstux Works, Dates. SAD LIMITED INDIA : 
a :38*BOND STREET LEEDS 22°05" 
Bulawayo : P.O. Box 322. OFFICES* 9 Works : Kidderpore. 
Luanda : P.O. Box 265. EGYPT : 
Beira : P.O. Box 292. Teieghone: Leode 20008, amorous & uhh, Bentterae ey (ot etiece): “Thaletrex” Cairo : P.O. Box 1446. 
Lobito : P.O. Box 101. WORKS: Giid Foundry, near Leed Also at Alexandria. 


ITT IT TTT TTT TTT tii itt Tr ir Titi rt rir iri rrr irr rrr Tree LONDON OFFICE: 21, Tothill Street London, s.W.1 SRR EERE EEE HESS THERESE EEE E ESHEETS E SESE SESE SEES EE ES 
Telephone: Victoria 1324. 
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Behind each product of the 
ENGLISH STEEL CORPORATION 
stands the Research 
Laboratories—Physical, 
Chemical and Metallur- 
gical, Experimental and 
Testing Department, a 
huge plant with modern 
equipment and the skill, 
knowledge and experience 
of years. 


+ 





Incorporates the steel interests of 


VICKERS-ARMSTRONGS (at Sheffield & Openshaw) and CAMMELL LAIRD. 


Registered Office : 


VICKERS WORKS, SHEFFIELD. 


London Office 


VICKERS HOUSE, 




















BROADWAY, WESTMINSTER, S.W.I. 


Telephone : 
SHEFFIELD 41071. 
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SHIPYARD TOOLS 


























ELECTRICALLY DRIVEN PLATE JOGGLING MACHINE CAPABLE OF DEALING WITH PLATES UP TO A MAXIMUM 
THICKNESS OF 7/gin. COLD. 


HENRY BERRY « Co. L"”’ LEEDS 


ee 


STEAM HAMMERS 


Shipbuilders’ and Boilermakers’ Machine Tools. 


PATENT BEVELLING MACHINES for SHIPS’ FRAMES 
DAVIS & PRIMROSE, L®- yunction ao. 


LEITH, EDINBURGH. 
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LARGE PETROL-PARAFFIN ===] 
EMERGENCY ann STAND-BY PLANTS | 
! 

iP 
| 














Started instantly 


by Self-Starter 


or Hand. Full Power Duty 


| 


as long as CRANE FOR 


SHIPYARD USE 





, a 


No Compressed required. 





Air or “ Swing- 








ing” Engine. 

















130 K.W. Plant recently shipped to 


; ' a 
Messrs. ROAN ANTELOPE COPPER MINES Ltd., South Africa. CR ANES 


la Be rae hemor er mera 


GtiLAR plant supplied to Broken Hill Mines, Australia, Rangiora Borough Council, 
. ‘ oe OF ALL TYPES, 

New Zealand, Aden Settlement, etc. Many sets supplied to the Air Ministry for STEAM, ELECTRIC OR OIL*-ENGINE 
aerodrome lighting, fire fighting, pumping plants, etc. Two similar plants recently 7 
installed at Electra House for Messrs. Imperial and International Communications, Ltd. pens a 
All the leading Steam Ship Companies specify Parsons for emergency generating plants. & HUBBARD 

I —_ 

ee, 














TAYLOR 








Works ‘Phone: 4662. London Office: Victoria 2525. ‘Grams: MOTORS. 


=== THE PARSONS OIL ENGINE CO. LTD., SOUTHAMPTON, ENG. — 
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48 Years’ Experience Piva 


THE “TORRENT” FILTER 


Since 1883 when we took out our first patent for air-cleaning—now almost 
universally copied by others—we have been consistently 
in the fore-front of Filtration progress. 


Write for List No. 1483. 


*wevonpox, sw. FOulsometer Engineering CL Set ene 


DOUBLE- GE A RS Motes 
HELICAL Complete or Cutting only | CouPLines 
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BEARINGS 
FIXINGS 






































EETH CUT ON LATEST GENERATING MACHINES. patT @ aor 
ACCURACY GUARANTEED. pened 
GEARS CAST AND MACHINED IN OUR OWN WORKS IN sini 
CAST STEEL, CAST IRON, MILD STEEL, PHOSPHOR BRONZE, &c. gin anaes 
Double-Helical Gears for Machine Tool and | paces mica 
Machinery Builders a Speciality. REDUCTION GEAR S 
GEARED MOTORS 
CUSTOMERS’ BLANKS CUT AT LOWEST PRICES. Ete. Etc. 
CROFTS cnaicers) [™- BRADFORD. 
pee? ae ann a —ericee DENMAN & CO. LID. 
STEAM BOILERS co * a id » " "Sa<- CALEDONIAN IRON WORKS 
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HARD WATER INCREASING YOUR 
OVERHEAD COSTS? 


wee BY APPOINTMENT Im less than three years, boiler pressures have increased over 1,000 Ibs. 
TO H.M. THE KING. per sq. in. You are paying more and more for the damage done 

by scale. Yet the remedy costs no more than it has ever done. The 

cost of a Water Softening Plant is still only a small percentage 


of the cost of a complete boiler outfit. A card to the address 
below will secure the free advice of a water softening expert. 


Specialisis in all forms of water treatment, including continuous blowdown, Z£7z7@ ‘ ) 











de-aeration, de-oiling plant and all phases of boiler water treatment. 


ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2.  Tisms: fuitéeis,fieet “oon LASSEN-HJORT 2 RMUTIT: 


een 


FIRTH SQAYBRITE STEEL 


THOS. FIRTH & JOHN BROWN, LTD. Chines = 
SHEFFIELD. oseies ociiihauauini 


Regester: Trace Mow 



































Dro. 25, 1931 


THE ENGI 


NEER 


29 








Printing.—George Reveirs, Ltd., 
10-12, Rosebery Avenue, E.C.1., are PREPARED 
to SUBMIT ESTIMATES for all DESCRIPTIONS of 
PRINTING. “Tus Exouesn” has been printed at this 
establishment since its commencement. 





PATENTS, DESIGNS AND TRADE MARKS. 


Has & Mills, Chartered Patent 


AGENTS, 3% and 36, High Holborn, London. 
Chancery 7763 


BULL § ) METAL & MELLOD 60., 


ker, Glasdow. 
Eel, ited a, Yoker Ly UL Scotstoun one Ane. 


Condenser Stays and , &c. 
MELLOID ws, Trade Mark). and te 
HIGH TENSILE an Traian. Dom. Ghosts, Velves, 


WHITE METALS.—Tempaito, Babbitt, Plastic, 4c 


THE GLASGOW RAILWAY 
ENCINEERING COMPANY ‘"° 


GOVAN, GLASGOW. 
London Office:—12, VICTORIA STREET, S.W. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES. 
CARRIAGE AND WAGON IRONWORK, also CAST 
STEEL AXLE BOXES. 


Tel. Ad.: “ Privilege,” London. Tel. No.: 














THE GLASGOW ROLLING STOCK & PLANT WORKS 


HURST, NELSON & CO., LTD., 


BUILDERS OF pe AY CARRIAGES, WAGONS, 
ELECTRIC CARS, and e ery other description of RAILWAY 
and TR/ AMWAY ROLL ING STOCK 
Makers of Waee.s, Axces, Ranwar Prawr, Foromes, Surra 
Wors, and Inox av 4 Baass Castixos. 
Registered Office and Chief Works : MOTHERW ELL. 
Cardiff Office: Merthyr House, Docks, 
London Offices: 32, Great St. Helens, Bishopsgate, E.C. 


Ses Uiustrated Advt. page 28 last week. 


P. & W. MACLELLAN LTD. 
CLUTHA WO GLASGOW. 
Manufacturers of RAILWAY We and CARRIAGES 
IRON and STEEL 8 RS, FISHBOLTS, SPIKES, and 
|. email WAY MATERIAL, B RIDGES: and 
ROOFING. 
CONTRACTORS for RAILWAY PLANT and STORES of 
every a - 
Offices: 128, Trongate, GLASGOW. 
Registered Offices: Clutha House, 10, Princes Street, 
Westminster, London, 8.W.1. 


G. R. TURNER, Lrp. 
RAILWAY ROLLING "STOCK {j MINING MACHINERY 
For Home ane | Abroad. 

Railway Wagons of every a Tipplers 
ta. Elevators & Co. ~—— 
Pee 7: alee Kep Gears. = Stee! 


Chiat Works & Oftce: LANGLEY MILL. as NorrineH aM 
Victoria Street, 8. W. 1. 


( nstrated Advt. first issue in each month on page &.) 


R. Y. PICKERING & CO., LTD. 


ESTD. 1864.) ys ANUFACTURERS OF 
RAILWAY CARRIAGES, WAGONS, 
TANK WAGONS, TRAMCAR and 
"BUS BODIES, WHEELS and 
AXLES, FORGINGS, MOUNTINGS 
and CASTINGS. For Home, 

Colonial and Foreign Railways. 
WiIsHAW — SCOTLAND. 
LONDON OFFICE: 

10, Iddesleigh House, Caxton Street, 5. W. 1. 


GLOUCESTER FOUNDRY LTD., 


Wrought Iron Pulley Makers. 


Malleable Iron & Non.Ferrous Castings 
of every description. 


"Phone: 3041. Telegrams: “ Pulleys,” Gloucester. 


EMLYN WORKS, GLOUCESTER. 


MECHANS LIMITED, 
Engineers 

















& Contractors, 
SCOTSTOUN IRONWORKS, GLASGOW. 
LONDON OFFICE: 
10, Princes Street, Westminster, S.W. 1. 
See Illustrated Advertisement appearing every 
fourth week. 








MICHELL BEARINGS, Ltd., 


ENGINEERS & MANUFACTURERS OF 


Michell Thrust & Journal Bearings 


Office and Works: 
South Benwell Newcastle-on-Tyne. 














GEORGE RUSSELL & 6° LT. MOTHERWELL. 


ENGINEERS OF ALL 
AND TYPES AND 
BUILDERS OF SIZES. 




















LEDWARD & BECKETT, LTD. 


PARLIAMENT MANSIONS, VICTORIA ST., WESTMINSTER, S.W. 1. 


(Opposite Post Office). 


Makers of FE JECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES, 


AUTO. VALVES, VACUUM BREAKERS, ETC. 


Catalogues on application. 
New Telephone Number: Victoria 3415. Telegraphic Address: Preferment, Sowest London 





“I can testify to its efficiency.”—-Loap Kuavir. 


Boyle's 


patent ‘* AJR-PUMP’ 
VENTILATOR 


FOR BUILDINGS AND SHIPS 
DOUBLE THE POWER OF EARLIER FORMS 
OVER TWO MILLION 1 IN USE. 


“Its effective action is secured by the scientific 
utilisation of well-known natura! leaws.”—Sim WILLiaM 
Caoogss, F.R.S 

Awarded £50 Prize with Diploma (enty prtae e@enee , 


International pL Teste seen et Gold Medal Award 
ternational Ventilator Tests, Paris, 
with Diploma. 
“Tts the juired con- 
ry success Fes wg 





Go Marost (Blue Book. 
thes” VERNMENT (Blue 


ROBERT BOYLE & SON 


VENTILATING ENGINEERS, 
6. HOLBORN VIADUCT, LONDON. 
Telephone: CENTRAL 4583. 


RESOURY att’ 





JOneDR 
a We 

















“ SUREGRIP” RIM FRICTION CLUTCH 


F. WIGGLESWORTH & Co., Ltd. 
MANUFACTURERS OF ALL 


POWER TRANSMISSION 
APPLIANCES 


AT STRICTLY 


COMPETITIVE PRICES. 








SEND US YOUR 


INQUIRIES. 








MILD STEEL SHAFTING, COUPLINGS, 
BEARINGS, 


FIXINGS, PULLEYS, C 


PLUMMER BLOCKS, 


LUTCHES, RIGHT ANGLE 


DRIVES AND VARIABLE SPEED GEAR. 


mu WIGCLESWORTHs== 


SHIPLEY — YORKS. 
SOLE MANUFACTURERS OF THE 


SUPERHEATERS 


LOCOMOTIVE MARINE STATIONARY 
N su H 


J.& E. HALL 


“= LIMITED 
ENGINEERS 


DARTFORD, KENT. 


London Office: 10, 8ST. SWITHIV’S LANE, E.C. 4 
Tel.: Dartford 201; Mansion House 7556. 


REFRIGERATION 


for both 


LAND and MARINE 
PURPOSES 


Established 1785. 














— 
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BRITISH “TEXROPE” DRIVE 


(REGISTERED) 


WHICH HAS LOWER RUNNING COSTS 
THAN ANY OTHER TYPE OF TRANS- 
MISSION. REQUIRES NO ATTENTION 
OR LUBRICATION—HAS AN _ EFFICIENCY 
OF 98% AND BREAKDOWNS ARE 
ELIMINATED. 


OVER 1,582,000H.P. IN SERVICE 


OUR “TEXROPE” DATA BOOK 
WILL BE SENT TO YOU BY 
RETURN POST. 


28a, BASINGHALL ST., E.C. 2. 


“ Clutchdom, Ave, 
London.” 














London : 


"Phone: Metrop 2611. "Grams ; 





(PATENTED)—— 


” 10H.P. TEXROPE DRIVE TO VACUUM PUMP 





FRANK WIGGLESWORTH & C® L?- 


ENGINEERS, SHIPLEY, YORKS. 


TEL.: SHIPLEY 354. 
"GRAMS: CLUTCH, SHIPLEY 








SCRIVEN 


FOR 
MACHINE TOOLS 


SCRIVEN & CO., 
YORK STREET IRONWORKS, LEEDS. 


S. RUSSELL & SONS, 


METAL SAWING MACHINES. 

HIGH SPEED SAW BLADES. 

RENEWALS for “ HILL’S SAWS.” 
See large advertisement page 51, December 18th. 


LEICESTER. 























Modern Boiler Practice for Maximum Economy utilises 


PRE-HEATED AIR in addition 


- The only Fuel Economiser to provide both these essentials is the 


SU 


Pull particulars on request. 


to HOT FEED WATER. 


LEEKS PATENTS 


PERMISE} 





KNOTT MILL, ‘MANCHESTER. 











CRUSHING ROLLS, SCREENS, 





ELEVATORS & CONVEYORS. R. BROADBENT & “SON, Ld., Stalybridge. 


STONE-BREAKERS. 


USED BY GOVERNMENT 
DEPARTMENTS, AND ALL LEADING 
QUARRY OWNERS & CONTRACTORS 








JEFFERSON 
UNIONS 


GRIP QUICK- 
HOLD TIGHT 


The secret of their lasting strength 
and security ties in the way they 
are made. 


They have a spherically ground 
brass to iron joint, with sioping 
shoulder, ensuring a perfect joint 
even if the pipes are out of align- 
ment. The brass seat is iocated in 
a recess away from the pipe 
contents, and is thus immune 
from corrosion. it is hydraulically 
inserted, and the lip spun over, so 
a by becomes a part of the fitting 
itself. 


Every joint is ground to its seat 
and never separated during 
facture. This gives a leak-proof 
Joint under ali conditions. 


The nut threads are coated to pre- 
vent rust, and each union is tested 
before despatch by comnpressed air 
under water. 

This is why we can guarantee them 
indefinitely, for pressures up to 
300 Ibs. per square inch. 

THEY HAVE MADE 
THEIR WAY BY THE 


WAY THEY ARE MADE. 
The Jefferson Union Co., 


Lexington, Mass. 





Distributors :-— 


BRITISH STEAM 
SPECIALTIES, L®: 


Wharf Street, LEICESTER. 

















30 THE ENGINEER Dec. 25, 1931 
















-_— ere 


ENGINEERING COMPANY LIMITED - 
1, VICTORIA STREET, LONDON, S.W.1. 




































CHIPPING AND CONCRETE 



















CAULKING BREAKERS. 
aaemen SHEET PILE 
RIVETERS, DRIVERS. 
DRILLING AND 

D 
TAPPING MACHINES PICKS AN 

CLAY SPADES. 
GRINDERS, 
SCALERS AND RAIL TAMPERS. 
WIRE BRUSH NUT RUNNERS. 
MACHINES. BRITISH TRENCH 
RAMMERS. ; , DIGGERS AND 
rFTHROUGHOUT 

AIR MOTORS. BACKFILL 
CYLINDER AND We have over twenty-five years’ experience TAMPERS 
WIRE ROPE in Pneumatic Tools, Air Compressors and similar COMPLETE 


HOISTS. machines, and can supply every possible form of 
Portable tool worked by compressed air, together with all 
equipment, from a simple hose clip to a complete shipyard 
plant. We shall be pleased to receive enquiries or a visit to No. 1, 
Victoria Street (close to Westminster Abbey) and to give advice as 


PNEUMATIC PLANT. 


well as the fullest information in the matter of Pneumatic Equipment. 
Any special problems will be thoroughly investigated and designs submitted. 











SILENT, SAFE, SATISFACTORY 
WORM DRIVES ... 


We specialise in high speed worm drives. Speeds up to 
10,000 R.P.M. of the worm—peripheral speeds up to 
10,000 feet per minute--are everyday matters with us. 
Holroyd design, Holroyd materials, and Holroyd accuracy are 
phenomenal, and we believe it is impossible to obtain a better 
than a Holroyd worm drive. 

Our recent World Record of 97°6% efficiency at the N.P.L. 
proves this. 


There is a very select clientele of worm 
gear users who have realised that 
Holroyd worm gears are better than 
others. If you are not amongst this 
class of users we suggest that you write 
for full particulars, and put your worm 
gear problems before us. 





« HOLROYD GEARS ON A PARSONS TURBINE 
(By courtesy of Messrs. C. A. Parsons & Co., Ltd.) 





THE CEARS OF THE ACE / 


With the New Form of Tooth. 


























JOHN HOLROYD co., LTD. MILNROW,. LANCS. 
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A BRITISH BLADE & FRAME WITHOUT A RIVAL. . 


66 










A BRITISH 
BLADE AND 
FRAME WITH- 
OUT A RIVAL 







Owing to their rigidity and 
uniformity, “Eclipse” All-hard 
blades are preferred by skilled 
mechanics for hand use. 


Obtainable from all Tool Dealers 

Made by 
JAMES NEILL & CO. (SHEFFIELD) LTD. 
Composite Steel Works Sheffield 












EH 28c¢ 























HYDRAULIC MACHINERY 


OF EVERY DESCRIPTION. 





200 Ton Veneering Press. 


HYDRAULIC ENGINEERING 


COMPANY LI2: 


CHESTER ano LONDON. 


















— ARROL™— 


CRANK-OPERATED LEVEL-LUFFING 


—CRANES— 
























3-Ton Electric Crank-Operated Level-Luffing Crane. 


Sir WittiaMArROL&C® L?- 
- GLASGOW - 


























Cae STEELS 
FOR BACK AXLES, PROPELLER SHAFTS, GEARS, 
sete ccemaimeae 
BROWN BAYLEY'S STEEL WORKS LTD., SHEFFIELD. 














ean 





7 >. EGRETTI 

















32 


THE ENGINEER Dero, 25, 1931 























» | 
yy _ 
' =. 
2 
ne = 


SIZE 4; DOUBLE-ACTION PRESS. 





DOUBLE 
Draws Seamless Metal Cups, 12” dia. Produces 1600 Chain Link Blanks per min. 


bi] TAYLOR & 
, SiG CHALLEN Ld. 
> | 


[TAYLOR & CHALLEN PRESSES 





ROLL FEED PRESS 1318. 











COMPLETE MINTING PLANTS | ENGINEERS & MAKERS. 
BIRMINGHAM 






qe 


ALL SIZES. 


TURNTABLE FEED PRESS 1332. COINING PRESS 640. 128 B CIRCLE SHEARING MACHINE. 


























TO 
R.P.M. 





: RATIOS UP TO : 
: 1000 TO 1 WITH : 
: VARIABLESPEED : 
: IF REQUIRED. 


CORRE RRR H Ree EEE ee eee eeeeeeeeeeeee® 








Special 
- High Ratio 
Enclosed 


Gears. 


The illustration represents one 
of these gears as recently sup- 
plied, the combination of worm 
and special spur gear being 
clearly shown, the top cover 
being removed for this purpose. 


FROM 


2,900...) | 











HY. WALLWORK & CO.,LTD., 
MANCHESTER. 


Telephone : Blackfriars 1801. ; 
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CALORIFIERS 


SS =ROW'S PATENTS === 


FoR THE HEATING ann HOT WATER SUPPLIES or 
HOTELS, PUBLIC and INDUSTRIAL BUILDINGS, SHIPS, &c. 























TYPICAL ARRANGEMENT OF HOT WATER 
SUPPLY CALORIFIERS. 





The illustration shows a battery of Storage Calorifiers with interconnecting pipes, valves 
and steam traps and forms one of many schemes recently designed and carried out in 
conjunction with Heating Engineers, for some of the newest and largest Hotels, Industrial 


Office Buildings, and Institutions. 


We are always ready to assist those responsible for the planning of such schemes, by placing 


at their disposal an accumulated experience extending over many years. 








IRON ann BRASS 


ENGINEERS 
AND FOUNDERS, 
SPECIALISTS. COPPERSMITHS, | eve. 





IRLAM. 





“ELYOR” 
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: D.C. Automatic 
} ElectricControl 
; Gear | 





BRITISH BUILT PELTON 


$|] photograph 
: shows 


B.H.P. 


« 

, 

2} head of 
1700 feet 





2 
Station 


‘BLEVANJA4, 


Auto 
setae pm 


fer the control of 
Electrically Driven 
Lifts, Cranes, Hoists, 
Pumps, Air Compressors, 
&e. Ae. 


} ELLISTON, EVANS & § 
| JACKSON, Ltd, . } 


3 93, OLD ST., LONDON, } 
EC. 1. 


, 
$|f India, 


BOVING 


AND COMPANY, LIMITED, 
56, KINGSWAY, LONDON, 


Telegrams: ‘‘JENORTEN, PHONE, LONDON.” 














wih 





THE MOST POWERFUL 


RUNNERS 


W.C. 2. 


BRANCHES: CALCUTTA, 


WELLINGTON, N.Z. 














SKODA WORKS 


PRAGUE : CZECHOSLOVAKIA. 














C.S. Sternframe and Propeller Bracket, assembled, total nearly 60 tons. 


STEEL CASTINGS and FORGINGS for SHIPBUILDING a SPECIALITY. 





Agents in Un ted Kingdom— 


CARTERS (MERCHANTS), 


Friars House, 39-41, New Broad St., LONDON, E.C.2. 


Leadon Wall’ 7607 & 7608. 





LTD 











LTD. 


“ Adfat a... —— 
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VerticaL Hich Speco Tripte Ram Pump 


SPECIAL FEATURES-— 
HIGH COMBINED EFFICIENCY. 
TOTALLY ENCLOSED. 
| FORCED LUBRICATION TO ALL PUMP PARTS. 
| VALVES AND RAMS EASILY ACCESSIBLE. 





_— 















This pump on test 
had a volumetric 
| efficiency of 96:°5% 
at 4000 Ibs. pres- 
| sure per sq. inch. 
| 


DUNCAN STEWART & CO., LTD., 


LONDON ROAD IRONWORKS, 
GLASGOW. 


“DAVY” LANCASHIRE BOILERS 


FOR LONG SERVICE. 





























> | 
_ 





Lancashire Boilers are very similar in 
construction and appearance, but there is a very 
considerable difference in the service obtained 
from them. 


Having been supplied to the leading Collieries, 
Steel Works, Factories, Etc., for more than 
50 years, “Davy” Boilers have gained a 
high reputation for soundness of construction 
and long service. We are constantly receiving 
reports of highly satisfactory working for long 
periods. It will pay you to adopt “Davy” 
Boilers. 


Built to any size or for any pressure and 
with flat or dished ends. 





9’-0" x 30’-0" LANCASHIRE BOILER. 





We also Manufacture : 


TD. **DAVY" HIGH-SPEED FORGING PRESSES. 
MODERN ROLLING MILLS FOR COGGING, PLATES, BARS. 
SECTIONS, TYRES, Etc. 
**MORGAN “ CONTINUOUS ROLLING MILL PLANTS. 


STEELWORKS MACHINERY, HYDRAULIC MACHINERY. 
SH CFE ELD STEAM HAMMERS, “BLAKE” WASTE HEAT BOILERS. 
: STEEL CHIMNEYS AND TANKS, GENERAL ENGINEERING 


-_ . iii WORK, Etc. 
sa. |, Established 1830. Motor Sheffield. “FIRTH STAYBRITE “ VESSELS AND TANKS. 




















36 THE ENGINEER Dro. 25, 1931 


—— — 


BOREHOLE 
PUMPS 


For all capacities and depths. Pumps 

can be arranged for direct motor 

drive, or through belt or gear trans- 

mission, or by any form of steam, gas 
or oil engines. 


























| 1 The World's 
| & biggest 
| i Floating Crane 





HE self-propelled 
Floating Crane 
| I illustrated above 
proves the capability 
of Messrs. Cowans 
Sheldon for solving 
| all lifting problems, 
from the smallest up 
to those of the 
greatest magnitude. 





on two independent blocks of 175 t 
cach, which oan be ceed either indapes Fear 
together. An 


FOR CHEAP & PURE WATER 
SUPPLY, BRINE WELLS, Etc. 


The most economical pump because it can be 
adapted to existing boreholes, gives maximum 
yield and high efficiency, the depth of pumping 
can easily be increased, occupies small space, 
requires only cheap foundations, is simple to 
instal and the maintenance cost is negligible. 





DRYSDALE & COMPANY, LTD. 
YOKER, 
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‘LION PACKING 


(PATENT): 








“LION” PATENT PACKING. ; *o VE, > 


“WALLICO” 
| Cone Gauge Glass Rings. 


















& 
“te ie 
Mote, Pa. Especially suitable for High 
} a a - . 
AUTOMATIC TYPE 5 ’ EXPANDINGETYPE® 80 i, wane a Premure and High Temper. 
FOR ALL : FOR HIGH PRESSURE ee "Anup ®n.., ature Steam. 
HYDRAULIC WORK. BLOCK TYPE STEAM & @UPERHEAT. Netting fan Rings will not go hard. 
FOR GENERAL USE. “~~ , : =? + es 
cee i \ “LION” JOINTS. ~~ 
\ \ | 
” Packiné- | 
“s KERKO \ 








is 
ct. nr 
onia ~s and a 
5 fa 
atin 
pesiane? — pi-frictio” compost 
ination 
mbine iF 

\ 


| “LION” Metallic Joints for Boiler and Handhole doors. 
| Steam Gland Joints, etc. Supplied in enormous 
quantities to leading Railway C jes, etc. 





j 


ENQUIRIES INVITED for Pestinie: snd deletions ‘ten al Purposes and Pressures. 
Write for Illustrated Catalogue No. 220. 


JAMES WALKER & CO., LIMITED, “LION” WORKS, WOKING, SURREY. 


LONDON OFFICE: 96, LEADENBALL ST., E.C.3. 





“LION” IS THE KING OF PACKINGS 





REFUSE ALL IMITATIONS. 


Z) fe 


























NORTH BRITISH LOCOMOTIVE Co, Lro, Guascow. 


BUILDERS OF ALL TYPES OF 


‘LOCOMOTIVES 

















4-6-2 TYPE 


TWO CYLINDER PASSENGER LOCOMOTIVE FOR THE 5’ 6’ GAUGE 
H.E.H. THE NIZAM’S GUARANTEED STATE RAILWAYS (Messrs. RENDEL,- PALMER & TRITTON, Consulting Engineers) 

Cylinders 21%” x 28’ Heating Surtace 2308 sq. ft. 

Coupled Wheels 6’-2” Grate Area Fuel 460 cub. ft. 


Total Weight E« T = 156 tons. Weight per coupled axle, 17 tons. 
Tractive force, at 85% boiler pressure, 26760 Ibs. 


Tank 4500 gals. 
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ERNEST NEWELL & CO., LTD., 


MISTERTON, via DONCASTER. 











CODES 
Bentley's 5- 
Letter Code. 
Telephone: _— 
No. 1! Misterton. Western Union 
5 Letter. 
, Western Union 
Telegrams: Universal Edition 
Newells, 
Misterton, —- 
DONCASTER. A.B.C 5th Edition 
Engineering 
2nd Edition. 








BATTERY OF WET GRINDING TUBE MILLS—CARDAN SHAFT DRIVEN. 


SEE OUR ADVT. IN THE NEXT ISSUE OF “THE ENGINEER” FOR AIR AGITATED SLURRY MIXER 


THE LARGEST AND MOST EXPERIENCED BRITISH MAKERS OF 


ComPLETE CEMENT MAaAkinGa MACHINERY. 

















Designers and 

Constructors of 

all classes of 

Mail & Passenger 

Vessels, Warships, 

Oil Tankers, Yachts, 
Etc. Etc. 


MAKERS OF ALL 
TYPES OF MARINE 


ENGINES & BOILERS 








“EMPRESS OF JAPAN” 


FAIRFIELD 


SHIPBUILDING & ENGINEERING CO., LTD., 
ewenise we FAD) OFFICE & WORKS -GOVAN, GLASGOW "°°": 243na> 





SOWEST, LONDON 


CONSTRUCTIONAL STEELWORK DEPARTMENT: Chepstow Works, Chepstow, Mon. 
Constructors of all classes of Constructional Steelwork, Bridges, Wagons, Etc. 
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We are Engineers, Designers, Manu- _ * —_—- pe Ma Photographs show :- 
ae ag om Erectors of all a of Ps ee FS ets # Coke Transfer Car. Ore Transfer Car. 
rn Plant and Machinery for Blast ; : ee Ch tee to Oe eee) 
Furnaces, Collieries, Stee! Works, Coke Coke Quenching Car. 
Recently completed at our Works. 


Ovens, Gas Works, Chemical and 
Bye-Product Works. N 


THORNCLIFFE 

































mS. * 
The De - aerator. ENGINEERS } 
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os SS a ES 300 Tons of Steel Tubes with Victaulic 
ae E> Joints—part of an order for a Water Main 
in South America. 











Victaulic Joints mean ease 
and rapidity in laying, flexi- 
bility in alignment, freedom 
from stresses arising from 
expansion and contraction, 
and automatic leaktightness. 


MAKE YOUR NEXT LINE 


VICTAULIC 


STEWARTS wo LLOYDS.» 


GLASGOW - BIRMINGHAM - LONDON 
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Illustration 








The @® Heavy Duty Hicu SpPeep 


Cotp Sawinc MaAchiINE 


for BARS, INGOTS, RAILS, ETC. 
Made in sizes 20” to 60° dia. of Saw. 






No. 2 B.C.S. 
Machine. 
sssescsescooes Actual Cutting Times............. 


: 4° dia. M.S. Bar 25 secs. Joists 

DS, «Sa. Baer 2 lmin. : 
oe. » 3¢mins. 24°x7}"... ... 12 mins. : 
‘ee. - 6mins. 95 Rail ... ... lmin. : 


“A Cold Saw that is a Modern Machine Tool.” 


CLIFTON & BAIRD, LTD., 
Empress Works, Johnstone, Scotland. 


Branch Offices: Associated British Machine Tool Makers, Ltd., London, Birmingham, Manchester, 
Newcastle, Glasgow, Leeds, Calcutta, Paris, Bressels, &c. 























a | MIDLAN D IRON CO., LTD. 


ROTHERHAM. 


Makers or 


GENUINE WROUGHT IRON 


in accordance with B.E.S.A.'s requirements. 


OUR MANUFACTURES INCLUDE: 
“*Midland Special"’ Shoe Bars. 


Flats. Rounds. Squares. 

Angles. Convex. Gothics. 

Fin Iron. Beater Bars. Wagon Wheel Spokes. 
Gibsons Key. Chamfered Bars. One Round Edge. 
Tyres. Hexagons. Twe Round Edge. 


Concave and Grooved Shoe Bars. 
HOOPS and STRIPS for coopering, packing and baling. 


ROLLS TURNED FOR SPECIAL SECTIONS. 








We solicit your enquiries, nothing is too small for us to aliend to. 


ioe MIDLAND IRON WORKS, ROTHERHAM. 























‘STOTHERT «PITT I? BATH. 






































85/7 
MAGNESIA INSULATION. 


HIGH TEMPERATURE COVERINGS. SLABS, SECTIONS, PLASTIC HARD SETTING COMPOSITION, 


speciFy “DARLINGTON MAGNESIA’ coverinas. 


MADE BY THE WELL-KNOWN PATTINSON PROCESS. 
MANUFACTURED BY 


THE CHEMICAL & INSULATING CO., LTD., 
DARLINGTON. 2662. DARLINGTON. | “ DEXTRO, DARLINGTON.” 
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HEAVY DUTY COLD SAWING MACHINES. 


MODEL CS. 3. 











The illustration shows a large machine fitted 
with 60° diameter blade. 

The Saw teeth are formed in segments of 
high speed steel ensuring maximum pro- 
duction. 

We have machines cutting steel billets up to 
20’ square section in 65/70 tons tensile 
steel. 

These machines are made for rapid cutting 
of steel bars, billets, girders, rails, etc., and 
can be supplied in various sizes to meet 
requirements. 


Please send your enquiries to 


NOBLE & LUND Lro. 




















R. & W. HAWTHORN, LESLIE & CO., LTD., 





London Oftice: 54, Victoria Street, Westminster, S.W. 1. NEWCASTLE-ON-TYNE. 


LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENGINES AND COMBINED CRANE AND LOCOMOTIVES 


Always in Stock and in Progress. 
FOR COLLIERIES, IRONWORKS, RAILWAY DEPOTS, BRANCH LINES, CONTRACTORS. 


Marine Engineers and Shipbuilders. 


Teles. Add.—LOCOMOTIVE, NEWCASTLE-ON.TYNE. ESTABLISHED 1817, 
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fei xpKE CHAPMANE. CO. TD 


AC a WORKS ©: GATESHEAD-ON-TYNE°:- ENGLAND 








CRAVEN 
SHEET METAL WORKING MACHINERY 


BRITISH MADE— 
SHEARING MACHINES 
MULTIPLE PUNCHES 
POWER PRESSES 
BENDING MACHINES 
CIRCLE CUTTERS 








ETC. ETC. 
BRADLEY & CRAVEN, LTD. WAKEF IELD, ENGLAND. 











ESTABLIGHED 1860. 


HUDSWELL, CLARKE & CoO. 


RAILWAY FOUNDRY, LEEDS. fini 


LOCOMOTIVES 


FOR MAIN OR BRANCH RAILWAYS, 


Docks, Contractors, Steelworks, Collieries, &c. 
All sizes and to suit any Gauge of Railway. 





Makers of 


All Types of Diesel Locomotives. 


Prices, Photographs and full specifications on application. . 








Telegrams—Loco, Leeds. Telephone—National 20993. 
Codes—Al, Lieber's, A BC (4th and 5th Editions). 


London Office: Liley, Pearson & Co., 39, Victoria Street, Westminster, S.W. 1. 
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VALOR 


STEEL SHELVING 
(Heavy Duty Type ) 









Specially 
Designed 


for carrying 
Heavy Loads 


EAVY gauge fixed or adjustable 
shelves. This type of Shelving 
is specially designed for use in 
Stores where heavy weights have to be 
carried, such as Paint Drums, etc. 
Stout Tee Iron is used for the uprights 
and gusset plates are fitted to ensure 
complete rigidity. Standard finish olive 
green. 
Shelving of this type can be supplied to 
customer’s Own requirements. 


For fall particulars write to-day for List 40/V.55 
giving particulars of this and other types of 
Shelving, also Steel Filing Cabinets, Cupboards 


THE VALOR CO. LTD., 


Bromford, Erdington, BIRMINGHAM. 
London: 120, Victoria Street, S.W. 1. 











EAST FERRY ROAD 
ENGINEERING WORKS CO., LTD. 


Hydraulic Cranes and Coal Hoists, Belt Conveyors for Coal, &c. 
Patent Pneumatic Grain Elevating Machinery. 



















ELECTRIC JIB CRANES 





Horizontal Compound Tandem Hydraulic Pressure Pumping Engine. Capacity 
300 gallons per minute. Working pressure 800 Ibs. per square inch. 


HYDROSTATIC CRANE WEIGHING MACHINES 


Engines, Pumps, Sluices, Capstans,&c. General Engineers & lronfounders. 


Estimates given for Repairs. 


lelegrams— 


Hydrostatic, Phone, London. MII LLLLWALL., LONDON, E. 14. 


Telephone—East 3848 & 3549. 
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DANGER 
- POINTS: 


| SAFEGUARD THEM WITH 
Cleeee TNON-LINK = 
} 


OSITIV 
5 LOCK WASHERS 


The washers that grip and grip tight. No 
amount of vibration will loosen their hold on 
nut and backing. They will not injure the 
nut, its thread, or the thread of the bolt. 
Vibration, the. bugbear of all machinery, is the 
factor that causes them to grip—the greater 
the vibration the more firmly t hold. Fit 
Non-Link Positive Lock Washers now at every 
danger point—that is between every nut and 
backing—ensure a longer lease of life for your 
machinery by making vibration work for you 
<< in-tead of against you. 


Crh Price list on request. 


POSITIVE LOCK WASHER Co., Ltd., 
21, YORK STREET, GLASGOW. 
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Robust all-metal con- 
struction. 


Easy to fix and read. 


Accurate individually 
calibrated scales. 


Clear white dials which 
cannot blister or 
discolour. 


Moderately priced. 





A NEW RANGE OF 


Budenberg Dial Thermometers 


Vapour Tension Type with Four-inch Dials. 








Available for most temperature ranges between — 10° F. 
and + 500° F. Flexible tube and rigid stem patterns. 





For full particulars of these and of other Dial and Recording Thermometers 





See our Catalogue Section 27. 


Budenberg Gauge Co., Ltd., Broadheath, ar. Manchester. 


Manufacturers of Dial and Self-recording Instruments for 
Pressure, Temperature and Speed. 
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BREED 
TELLS! 








Not only in horses and men—in Hammers also. 
Each MASSEY Hammer has years of tradition 
behind it—a tradition of fine design, of the 
best materials, of thorough workmanship. 


Take, for instance, MASSEY PNEUMATIC 
POWER HAMMERS. They will strike Single 
Blows at any required moment, from any point 
in the stroke, in addition to the usual automatic 
blows—a unique feature. The palletts are of 
tough forged—not cast—steel. The Valves and 
Valve Tubes are accurately ground to fine limits. 


Particulars gladly sent on application. 


B. «S. MASSEY LC? 


OPENSHAW - . MANCHESTER. 








REAL RIVETING EFFICIENCY 


AIRCRAFT 






























The above illustration shows a light-weight portable pneumatic riveting 
machine of our latest design for metal air-craft work, fitted with detachable 
bottom arm for heading all the rim rivets in Steel Wing Spars. 


The cylinder is of Aluminium and all important parts are of the finest 
cast steel, hardened and ground. 


This is a machine of great reserve power, capable of forming a full rivet 
head with the edges flat down on the sheet all round, with air economy 
hitherto unknown. 


DE BERGUE & CO., LT. Encingers, MANCHESTER. 


























VONO::::. VICES 





“AS GOOD AS THEY LOOK.” 





rauarwone DUPORT FOUNDRIES cosccn orrice: 


TIPTON 363. 
LTD = Tp aagoonerun 
PALL’ MALL, 


TELEGRAMS : S 
‘DUPORT, TIPTON,” D U DLEY PQ RT, Sr AFFS. LONDON, 8.W. 1 




















- STEEL - 
STRUCTURES 


OF EVERY DESCRIPTION. 














DESIGNERS AND MANUFACTURERS OF 
ROOFS, BUILDINGS, WORKSHOPS, FACTORIES, BRIDGES, 
TANKS, FENCING, &ec. 


— The — 


CLYDE STRUCTURAL IRON 


co., LTD., 


CLYDESIDE IRON WORKS, 
Scotstoun, GLASGOW. 


LONDON OFFICE Telegrams: “ CORRUGATED, GLASGOW.” 
1, Leadenhall Street, E.C. 3. Codes: A B.C. (Sth Edition) and Lieber’s. 
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“SHONE” 


PNEUMATIC AUTOMATIC 


EJECTORS 


RAISING SEWAGE, SLUDGE, WATER, ETC., 


whether it be of a District or an Individual Building-- 
THE ONLY PERFECT WAY. The only system 
which deals successfully with crude sewage, and which overcomes all topographical 
difficulties. World-wide installations testify to its efficacy and efficiency. 


AIR COMPRESSING MACHINERY. 


2ughess Lancaster 


LIMITED 


16, Victoria Street, London, S.W. 1. 
























nt 


NEWBURY. ENGLAND \oaioaem 
and Colonial 
Engines for Steam Yachts, On Goreien 
Tugs, Coasters, Oil Tankers, %er"™en‘s 


Stern Wheelers and Side 






I gf 
m= Paddle Steamers....0 —— 


IMPROVED 


GIANT GRIFFIN MILL. 








The most efficient unit for pulverizing :— 


PORTLAND CEMENT, LIMESTONE, COAL 
SLATE WASTE, BASIC SLAG, PHOS. 
PHATE ROCK, ORES OF ALL KINDS. 


Fimishes im Ome Operation. 


BRADLEY PULVERIZER CO. 


(INCORPORATED WITH LIMITED LIABILITY IN U.S.A.) 


37, WALBROOK, LONDON, E.C. 4. 


Telephone : Mansion House 6084. Telegrams; “ Equestrian, Cannon, Londoa. 


BULK SAMPLES pulverised in our LONDON DEMONSTRATION PLANT 


ClaylonSon € Coy lid 
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WIRES: “GAS, LEEDS” 
High Vows CLAYTON CROS$-TUBE BOILERS 
Large Stock in Hand Ready for Prompt Delivery 


PRICES AND PARTICULARS ON APPLICATION . n 


























GUEST « CHRIMES, L™ 
ROTHERHAHAM™. J 
London Office: Cecil Chambers, 76, Strand, W.C. 2. 
SPIRAL WATER METERS 
SLUICE with Recorders. 
VALVES 
Also 
For . : 
WATER, TURBINE, ' 
STEAM, ‘CAPSTAN, | 
SEWAGE, : ae fe 
GAS PLANET 
AND OIL AND 5 
VEN 
All sizes oe 
from METERS. 
2in. 
upwards. 
All kinds of Waterworks Constructional 
Articles, including High Pressure Taps. 














‘DENISON’ WEIGHBRIDGES. 


WE ARE MAKERS OF 
HIGH-CASS 


WEIGHBRIDGES 


suitable for 


ROAD & RAILWAY 
TRAFFIC. 


ASK FOR OUR BOOK 
FULLY 
ILLUSTRATING AND 
DESCRIBING THESE 
MACHINES. 


parKsipe, LEEDS. 





LT. 
A EAN 


SAM DENISON &= SON 








For perfectly tight joints 


on steel, iron, copper, brass, aluminum, etc., and stopping 
leaks of steam, water, oil, air or gas. 


Use SMOOTH-ON No. 1. 


GMOOTE-ON No. 1 is excellent for repairing cracked, broken or porous castings, 

patching boiler plates and pressure cylinders, repairing cracked water jackets 
and radiators, making or repairing gasketed 
joints, making fire joints, etc. 

If the break or leak is complicated, a 
correct repair method can be found in the 
Smooth-On Handbook (Free on application), 
which shows how to repair almost anything, 
from a loose door knob to a locomotive boiler 
or cylinder. 


Sold ever 
and 









where in 1 and 5-lb. tins 
30 and 100-ib. Kegs. 





House, Southwark Bridge Rd., London, S.E.1, and 


Distributed by Walter P. Notcutt, Lrd.. Nortcutt 
carried in stock by leading dealers and supply houses. 








Made by Smooth-On Mfg. Co., Jersey City, N.J., U.S.A. 











R.WHITE & SONS, 


Engineers 
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FOR 


CRANES 


ALL TYPES 
ELECTRIC, STEAM, HYDRAULIC, HAND, 


SHIPYARDS, DOCKS, STEEL WORKS, etc. 





JOHN GRIEV 


MOTHERWELL, SCOTLAND. 


E « Co. 











ALL ENGINEERS 











and RESISTANCES 


ISENTHAL frp)’ Noern acton. w. 3 


RHEOSTATS 


WORKS, VICTORIA RD., 





‘HE STEELCOMPANYorSCOTLANDJ= 
S(sirwens Oil) roce ss lay 


air ” ESTO ¥ Tet TEA FZ 7 “mater | 
[ 37 RENFIELD STREET. GLASCOW ay j 
ee WORKS = 
HALLSIDE, NEWTON 37, RENFIELD ST,GLASGOW., ar 
we BLOCHAIRN,GLASGOW 9.MINCING LANE .LONDON ™ 
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Manufacturers of 


MILD STEEL Plates for Ship, Boiler and Bridge-building, 
and all forms of Sectional Bars for constructive purposes. 


CASTINGS of all kinds and[largest sizes for Ships and 
Machinery. 

FORGINGS of every description. 

TYRES & AXLES, to meet requirements of Home and 
Colonial Railways. 


SPECIAL STEEL for constructive purposes, including Steel 
of High Elastic Limit and Copper Bearing Steel. 

















SEND YOUR NEXT ENQUIRY 


James Witey ¢ Sons Ltp. DARLASTON 


"PHONE: 924 LINES) GRAMS’: WILEY, DARLASTON. 





























Intensive vibratory 
action definitely 
eliminates blinding. 
Can be driven from 
any source of power 
only requires 
2 B.H.P. 


PEGSON Ltd., 
Coalville, 
LEICESTERSHIRE. 























“ATKIN 


HEAD AND GRUB 
‘emer B.S.F.,S.A.E., 


and DARDELET Th 


IN HIGH-TENSILE STEEL 
HARDENED & TEMPERED 


Pull Particulars 
and Samples from 











BRITISH DARDELET THREADLOCK LIMITED, 


CHASE ROAD, LONDON, N.W. 10. 


SOCKET 
SCREWS 






emt 


reads 
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‘APS’ LIFTS 


ELECTRIC and HYDRAULIC 
FOR ALL PURPOSES. 
A FEW RECENT “APS” CONTRACTS 
S.S. “KENYA.” SS. “KARANJA.” 


Calico Printers Association, Manchester. 


Dundee Ice & Cold Storage Co., Dundee. 





LONDON: The Free Church of Scotland, Edinburgh. 
ae - Croall’s Garage, Edinburgh. 

12, CHARLES ST. Perth Royal Infirmary. 
BIRMINGHAM : Admiralty Victualling Yard, Malta. 


63, HOCKLEY HILL. 


A&P STEVEN, Liciuscow 














JOHN DORE & CO. 


31-39, HIGH ST., BROMLEY-BY-BOW, 
LONDON, E.3. 


COPPERSMITHS 


MANUFACTURERS OF 


EVERY CLASS OF COPPER WORK 


FOR 


ENGINEERS, DISTILLERS, BREWERS, CHEMISTS, ETC. ETC. | 
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“P.LC.” SLIDE RULES. 
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Just Introduced: “ P.1.C."” ENGINEERS’ NEW PATTERN RULE (Illustrated). 


Highest Grade. Renowned for Accuracy. British Made. 
Preferred by leading Engineering Authorities. 
SOLD BY LEADING DRAWING OFFICE STATIONERS, OPTICIANS, etc. 
Catalogue Ai8 Post Free from 


A. G. THORNTON, Ltd. 


Manufacturers of Drauing Instruments and Slide Rules, 


Paragon Works, King St. West, MANCHESTER. 
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MU I Fe 
MACHINE TOOLS FOR ENGINEERS 


Turbine Gear Hobbing Machines. 


Special Machines for marine and 
loco work. 


Slotting Machines. Gear Cutting 


Machines for spur and worm gear 
Milling emer Boring 











Machines. PUNCHER 
Injector SLOTTER 
Machines, for heavy 
etc. cutting of 
Plano crankshafts, 
Milling buckles, 
Machines. etc. 


Britannia Works, 
Sherborne Street 


WM. MUIR g Co., Lid. 


MANCHESTER. 


ASTONISHING! — 


FOR THE PRICE. 














BEARINGS, SLINGS, | 


WRITE FOR FULL SHAFTING, 
CATALOGUE OF :— ouumien, 
POWER PULLEYS 
TRANSMISSION STANDS, etc., 
APPLIANCES nae 





JOHN JARDINE LTD., 
‘B’ Depr., DEERING STREET, NOTTINGHAM. 


* JARDINE,’ NOTTINGHAM. Telephone : 8295 & 8296. 








Telegrams : 








WATER TURBINES and 
GOVERNORS for any power 
or height of fall. 


CENTRIFUGAL PUMPS. 


Gilbert Gilkes & ‘Gacten, Ltd., 
Kendal, 
England. 














| SHEET 


GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT 
ATLAS WORKS 


BEDFORD. 





Diustrated Descripiive cast free on application. 





SILVER MEDAL, Inventions Exhibition, Sesion, 1885. 
GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 1908. 
GRAND PRIX, Buenos Aires Exhibition. 1910. 











Telephone: Smethwick 0875/6/7 
Telegrams; Repeat, Birmingham 


Tue ‘IH ‘SUPER’ 
GAS FURNACE 


This Furnace is the latest 
addition to our complete 
range of high efficiency Gas 
Furnaces—it means cheaper 
and better heat treatment 
for you—Write for further 
details. 

Also 
FURNACES & EQUIPMENT 
for every Industry. Coal, 
Coke, Producer Gas, Towns 
Gas, and Electric. 


THE ‘INCANDESCENT HEAT COMPANY LIMITED. 
BRITISH MILLS, CORNWALL ROAD - . SMETHWICK, BIRMINGHAM 


London Office: Northern Office and Works: 
16, GrosvENoR PLace. S,W.1 SELAS WORKS, CiTyY ROAD, MANCHESTER 











] Tel.: Sloane 7803. "Grams: Incandheat, Knights, London Te.; City 2053. "Grams: Seloagas, Manchester 


KEEP’S CONSTRUCTION COMPANY LIMITED 


fiptaxd a3. BARN STREET, BIRMINGHAM. 


MIDLAND 4879. 














Telegrams : 
“STRUCTURES. 





ALL DESCRIPTIONS. 





METAL OF 














CIMSON & CO. (Leicester) L™ 


SOLICIT YOUR ENQUIRIES FOR ALL CLASSES OF MACHINERY 


ESPECIALLY DEEP WELL PUMPS. 
CAST IRON AND STEEL TANKS. 


ALL KINDS OF RIVETTED OR 
WELDED MILD STEEL VESSELS. 


ELECTRIC LIFTS. 


POWER TRANSMISSION. 


ALL CLASSES OF IRON CASTINGS AND ACCURATE MACHINING. 
SPECIAL PURPOSE MACHINES DEVELOPED FROM ROUGH DRAWINGS. 





VULCAN ROAD———LEICESTER. 














London Office: Wiadsor House, Kingsway, W.C. 2. 
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“THE LANCASTER” RSBEEN 


SUPER-LIMIT Redler Patents, Sharpness, Glos., Eng. 


PISTON ion tee 
HICK HARGREAVES 
RINGS || ¢¢o.itD. BOLTON 


MADE FOR CYLINDERS UP TO ANY DIAMETER. . . 
KEEP THE CYLINDER TRUE AND PARALLEL. FOR @ for Industrial Drives & 
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HIGH SPEED STEAM ENGINES 


VERY HIGHEST CLASS. 
ASHWORTH & PARKER, 


BURY, LANCS. 
See advertisement December 18th. 


BRETTS PATENT LIFTER C™ L° 


SPECIALISTS IN 


DROP-FORGING 
EQUIPMENT 



































HILL WOR RY 
ae aaa rn te / 20 YEARS HAVE PROVED THEIR UTILITY AT PRES- MANUFACTURERS, 
4 guRES UP TO 250 LBS. PER SQUARE INCH AND QeAROMOR, OTER) Joe MASTERS 
PEED. EASILY AND ’ MARINE and 
1000 FT. PER MINUTE PISTON SPEED. BE and os 


EFFICIENTLY ADJUSTED. 





Send for Illustrated Circular. 


a LANCASTER « TONGE, L” 
PENDLETON, MANCHESTER. _ wo 
SROTHERHOOD roseneen: “Saeane” MS, ssanets Comnras oes VA HAM’ RT HY 


REFRIGERATING PLANT. - PR CR NN watintisiaxs Of. ENGINES 


a PUMPS & 
PETER BROTHERHOOD, LTD. mm aakworny ERNE, aL Pak a 


PETERBOROUGH. } Seanches { Th, Guems'Strea GLASCOW. ant 
WRIGHT, ANDERSON & Co., Ltd, A N 1) kK, R S O N WATER 
GATESHEAD-ON-TYNE. CTRIC % R N S SO F T E N E R S. 
STEEL BUILDINGS, BLECTER cx AN ES! se 


LONDON OFFICE: Ii, CARTERET STREET 
QUEEN ANNE’S GATE, S.W. |. 


PameGpan Ores. Wonas, Gascow, 
amp Datwvin. 
Lexpon Orries: 36, Viorosss Sr., Lowpon, 8.W. 1. 
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FOREIGN FIRMS 
REQUIRING ENGINEERING SPEC- 





COSTS, ACCURATE WORK. 
APPLY — 


MELDRUMS L™° TIMPERLEY, MANCH. 














PEEBLES 


ELECTRICAL MACHINERY 
AND TRANSFORMERS 


4RUCB PEEBLES ENGINEERS, 
& 00. LTD., EDINBURGH. 


GIBBONS BROS., Ltd., DUDLEY 

Teleg. —Gibbons, Lower Gornal. Telephone—10 Dudley 

Contractors to ADMIRALTY and WAR OFFICE 
PATENTEES & BUILDERS OF 


Regenerative Muffles & Furnaces 
FOR ALL ENGINEERING WORK. 

















SOFTENING 1500 GALLS. PER HOUR 
AT KENT COUNTY ASYLUM. 


Bowes, Scott & Westert, 


PARLIAMENT MANSIONS, 


VICTORIA STREET, WESTMINSTER, S W.1. 
4 ‘ ” ite Post Offce. 
GLENIFFERD Showing a powerful “‘ Anderson”’ all-steel Tointons Net, Viewra 15 
MARINE MOTORS . Telegraphic Address: Donbowes, Vic., London. 


























See Illustrated Advertisement last and next week Crane u sed at ere ction of a London Hundreds of Softeners supplied and treat- 
| CS. Se Power Station. ing successfully the most difficult water. 








Also Maker of ali Types of 


ANDERSON=<SRICE MINING MACHINERY, PUMPS, &. 
TAYMOUTH ENGINEERING WO . ¥, . 
a Rng s eannovsnis “scomuxmo | H.W. KEARNS & C0., L?- 


Telephone: Carnoustie 14 Telegrams; Diamond, Carnoustie. 
BROADHEATH, MANCHESTER. 


MACHINE TOOLS FOR ENGINEERS. 
Tel. No. 221 Altrincham, 




















TAS 
Ag. 55 



















See our Illustrated Advertisement in issue of Dec. 4 




















For Measuring 

Streams, Rivers, F. W. BRACKETT & Co., Ltd., 
<r CONSTABLE & COMPANY LIMITED. eg ieeoens athe oY 
Sewage. Publishers of Pumps, Air Compressors, Iron Castings, etc, 
Che “THE ENGINEER” LIBRARY. rrr 





\ NEW VOLUME 


DEVELOPMENTS IN POWER STATION DESIGN. 











PP ses racy 































& Durability By E. AUSTIN Imperial 8vo. Illustrated 3i/-. 
are required —— ELECTRIC WELDING AND WELDING APPLIANCES. 
fF Bg MA, Bd By H. CARPMAEL, A.M. Inst.C.E, A.LE.E. Imperial 8vo. Ilustrated. 18/ net STEEL PLATE 
Teeustcar, Review.—** A most valuable and broad survey of an industrial field in which there are CONSTRUCTIONS 
possibilities of great developments.” = o 2 
THE GYROSCOPIC COMPASS. CHEMICAL PLANT IN 
By T. W. CHALMERS, B.Sc., A M.1. Mech. E Demy 8ve Illustrated 1l/ net ACID RESISTING STEELS 
s ® * 
RIFRIGERATIN PAPER-MAKING AND ITS MACHINERY. CAST IRON WORK 
By T. W. CHALMERS, BSc., A.M.L. Mcch.E. Imperial 8vo, Tlustrated. 26/ net OF ANY TYPE. 
CHINERY Natvre.—" We are glad to recommend it to those asseciated with the paper industry a ab 
; GAS PRODUCERS 
{ MACH OF COLD SPACES THE PRODUCTION AND TREATMENT OF VEGETABLE OILS. including = - = 
. THE chapters on the Refining of Oils, the Hydrogenation of Oils, the Generation of Hydrogen, THEISEN GAS WASHERS 
f LIVERPOOL REFRIGERATION cL” Soap Making, the et: and Refining of Glycerine, and the Splitting of Oils. 
Live R POO By T. W. CHALMERS, B.Sc, A.M.1. Moch. E. Cr. 4to. Folding Plates and Illustrations in the Text 21/- net 


7 STOCKTON-on- TEES. 
LONDON: CONSTABLE & CO., LTD., 10-12, Orange Street, W.C. 2. 
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CLARKSON 


Silencer 


BOILERS 





Greatest performance for size—7 lbs. 
evaporation per sq. ft. of heating sur- 
face from Diesel exhaust gases, 





NO TUBE TROUBLES. 
NO PRIMING. NO SCALING. 


Most accessible for cleaning. 





Consult the Waste Heat Specialists 


Clarkson Thimble Tabe Beiler 


613, AUSTRALIA HOUSE, 
STRAND, LONDON, W.C. 2. 


Temple Bar 2112. Clarsteamo, ‘Phone, London. 























THE GLEVELAND 
BRIDGE anp 
ENGINEERING CO., L™®- 


“pridowe, Orndare, Reofe, W 

's, Ware 
Gaeta classes of Deep Foundation 
Work, Iron and Steel Constructional Work. 


HEAD OFFICE AND WORKS— 


DARLINGTON. 


Telephone : 
No. 2710 Daguineton. 
© mpen, Lowpox No. #4: L. 


AULD’S VALVES. 


FOR ALL PURPOSES. 





ENSURE 
SIMPLICITY 
ACCURACY 

RELIABILITY 
AND 
DURABILITY. 
—o— 


TELEGRAMS : 
“ REDUCING.” 
CoDEs: 
ABC 65ra ED. 
ENG. 2npv ED. 





DAVID AULD & SONS, Lx 


WHITEVALE FOUNDRY, 


GLASGOW. 





_ 

















arssemr 
STEEL SHEET PILING 











Works: CLAYDON, 
SUFFOLK. 


PILINGDOM, PARL, LONDON. 








The Permanent Remedy for Erosion. 


7 This winter will see the 

usual havoc wrought by 
angry seas around the coast 
—sea walls breached—land 
inundated 





! 


Engineers should remember 
that in Larssen Steel Sheet 
Piling they have an inex- 
pensive and permanent 
remedy for erosion. With 
British - made Larssen sea 
defences can be constructed 
(or repaired) quickly and 
cheaply. 


Larssen was used in con- 
structing the new sea wall 
at Littlestone-on-Sea, Kent. 
This wall has a total length 
of 8,675 lin. feet. 


Now's the time to inves- 
tigate the value of Larssen 


for sea walls, before damage is done. 


No. 141. 





Larssen Piling 
Co., Ltd., Middlesbrough, and is 100% British 


54a, Parliament St., London, S.W. 1. 


Ask for our new Catalogue, “Steel Sheet Piling” List 


ts volled by Cargo Fleet Iron 


@. (ta. 


=r 


"PHONE : VICTORIA 9138 


EI 








| MARSHALL, FLEMING & CO., LTD., 


ENGINEERS AND CRANE MAKERS, MOTHERWELL. 








GROUP OF ELECTRIC CANTILEVER CRANES 





Handling 5 Tons at 100 Feet Radius 














THREE-MOTOR ELECTRIC OVERHEAD TRAVELLING CRANE. 


CRANES 


of every description. 


WRITE FOR CATALOGUES. 


JOHN SMITH “#S# Keighley. 


Inland Telegrams: “CRANES, ‘PHONE, KEIGHLEY “ 
Foreign Telegrams: “CRANES, KEIGHLEY.” 
Telephone 2029. 
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ELECTRIC WINCH. 
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All mechanical handling equipment needs the protection assured by the application of 


HYATT Roller Bearings, 
Longer bearing life, capacity to withstand punishment and unusual strains, freedom 


trom constant oiling. adjustments and shut-downs for repairs, are but to mention a 


few of the many defioite advantages of Hyatt protection. 


Remember to specify GENUINE Hyatt only 


mYAt#s 
Roller Bearings 


DELCO-REMY & HYATT LTD., 
111, GROSVENOR RD., LONDON, S.W. 1 


Made in U.S.A 
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fault. 


testimony to 


durability.” 


Wherever 


pre-eminent. 





Telephone : Doug 





“ As to the qual- 
ity of ‘Glenboig’ 
Bricks, we can 
only say that we 
have found no occasion 
for even the slightest 
We have used 
‘Glenboig’ Bricks in our 
iron furnaces for years, 
and are ready to bear 


superiority over 
others, and to their great 


bricks 
needed to resist intense | 
heats — bricks 
“ Glenboig ” clay, manu- 
factured with ‘Glenboig’ 
skill, are known to be 






their 
any 


are 


of 





















Full particulars and quotations for specified 
requirements gladly sent on request 


GLENBOIG 
BRICKS 


Sole Proprietors and Manufacturers 


THE GLENBOIG UNION FIREGLAY Co, Lro. 


Head Office: 48, West Regent Street, Glasgow, C. 2. 


3009 & 2120 





Telegrams: “ Glenboig,”’ Glasgow 


London Office: Abford House, Wilton Road, Westminster, S.W. 1. 
Telephone. Victoria 0932 


Telegrams ; ** Superunits,”’ London 
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PUBLISHING 





THERE ARE MANY _ BOOKS 
THERE 


KEMPE’S ENGINEER’S YEAR BOOK 


Price 31/6 


ri 7 
NGINEE RS YEAR BOK 
ENG 





IS NONE LIKE 


1931. 


OF REFERENCE 


FOR ENGINEERS 


Price 31/6 


PRESS APPRECIATIONS. 





** Le Genie Civil.” 


“ L’aide-mémoire de Kempe, dont la pre- 
miére édition date de 1894, est aujourd'hui 
classique dans les pays de langue anglaise.’ 


** Power Engineer.”’ 


““Kempe’s Year-Book is virtually the engi- 
neer’s Racyelopadia Britannica. As far as 
we know, it is the most complete engineering 
reference book that exists.” 


‘** Engineering.”’ 


“It has won for itself such an unassailable 
position in the professional world that any 
critical description is superfluous, and the 
task of the reviewer, in consequence, becomes 
one of reporting as far as possible to what 
degree each successive edition has been 
brought up to date.” 


** Journal of Commerce.” 


“ This publication can best be described as a 
whole engineer’s library contained within 
the compass of two covers, because there does 
not seem to be a technical subject upon which 
reference to this work will not set the 
enquirer right.”’ 


** Manchester Guardian.” 


“The vastness and reliability of the informa- 
tion in every department of engineering and 
kindred technical practice contained give the 
volume a unique place among the engineer’s 
works of reference. The Index contains over 
12,000 entries, and there are well over 3000 
illustrations.” 


**Motor Ship.” 


“ There is not a single branch of engineering 
omitted from consideration, and the book is a 
noteworthy example of an efficient combina- 
tion of theoretical and practical information.” 


** South African Mining and Engineering 


Journal.” 


‘** As a work of reference there is no other of 
its kind and scope that excels it, and it 
follows from all this that it is a work that no 
engineer, or anyone interested in all that 
goes by the name of engineering, should be 
without.” 


** Municipal Engineering.” 


‘“* Finally, the Index alone, covering some 
75 pages, forms a distinctive feature the 
value of which is too obvious to need com- 
ment. ‘Kempe's’ not only worthily main- 
tains its well-established reputation, but 
year by year adds fresh laurels to its 
already crowded wreath.” 


** Wireless World.”’ 


* This invaluable book of reference is so well 
known, alike to mechanical and electrical 
engineers, that anything in the form of a 
review seems superfluous. The thirty 
eighth edition fully upholds the reputation 
established by its predecessors.” 


The 1931 edition is NOW READY and may be obtained upon application to: 


TRADE Acawrs: CROSBY LOCKWOOD & SON, 7, Stationers Hall Court, Ludgate Hill, London, E.C. 4. 


THE MANAGER, THE ENGINEER'S YEAR BOOK, 28, Essex Street, Strand, W.C. 2. 
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FOR 
and Coal Gas Bottles 


155, BROOMLOAN ROAD, 
Govan, GLASGOW, Ss. W. 


COMPRESSED GASES. 
VALVES 


Oxygen, Hydr 
Sulphurous Acid Bottles Carbonic Acid Bottles 
Ammonia Bottles Nit 


D. SCOTT & Co., Ltd. 











SPECIALITY: 


CAPSTAN LATHES 
The TIMBRELL & WRIGHT 


MACHINE TOOL @& ENG. Co., Ltd. 
Slaney St., BIRMINGHAM. 
See Dieplayed Advt. December 11th. 














A BOOKLET DESCRIBING 


BIBBY COUPLINGS 


Will be sent to any Engineer by 


THE WELLMAN BIBBY CO. LTD 


VICTORIA STATION HOUSE, VICTORIA ws oe S.W 








LS oatinaa — Victoria ty a 
TANKS 


GALVANISING & CONSTRUCTIONAL IRONWORK, 


JOSEPH ASH AND SON, LIMITED. 
Rea street South, BIRMINGHAM 





Link up 
with our 
chain of 
successes 
5 




















Wier 21 tie Cr “hes 


forall purpes 


THE RAPIO MAGHETTING MAcmini CO LTD 
Bie MINCHAM 





Telegrams: “RORING@S BIRMINGHAM.” 



































FACTORIES 























os you cannot respond 
to every request for Steelwork 
enquiries. Your work would be endless, 
with little to gain. 


Yet we do feel that we could put 
in tenders that would command your 
interest and possibly show some material 
advantage. 


The experience we have had in the 
work we illustrate, makes the service 
of our Technical Staff really helpful. 
With the modern spirit of co-opera- 
tion between Architect and Engineer, 
and the growing recognition of the 
value of Steel as a Constructional 
material, we feel there is much practical 
help we can give concerning the eco- 
nomical execution of Steelwork. 


The HORSELEY 


BRIDGE & ENGINEERING CO., LTD., 
HORSELEY HOUSE, 85, LIONEL STREET, BIRMINGHAM. 
London Office : 22, CARLISLE PLACE (VICTORIA ST.), S.W. |. 


Assaciated Compcnies: Thos. Piggott Works. Birmingham, 
Co., Led., & Guest, Keen & Piggotts,itd. Tipton and Cardiff. 














Fig. 714 - COMPOUND DOUBLE 
“RAM” PUMP. 





Culwell Works, 


** Evans, Wolverhampton.” 


LONDON OFFICE : 


“ Dryosbo, Westcent, London.” 





EVANS’ COMPOUND 


“RAM” PUMPS. 


For BOILER FEEDING, &c. 
ALSO SUPPLIED WITH TWO HIGH PRESSURE STEAM CYLINDERS. 
LARGE STOCK FOR QUICK DELIVERY. 


PUMPS & PUMPING MACHINERY of every description. 


“RAM PUMP” LIST 


JOSEPH EVANS & SONS 


(Wolwerhampton), Ltd., 


WOLVERHAMPTON. 


Telephone: Wolverhampton 39. 


109 Kingsway, W.C.2. 


Telephone: Holborn 1091 
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STRATFORD CINEMA. 


View showing Main Lattice Girder, 
BSft. x 12ft. Vins.. weight 42 tons. 













£1 2Un» 
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MAY WE HELP 
YOU? 


No matter what your next steel structural 
need, it is necessary to consider mone. 
security and future requirements e 
can help you if you will consult us; our 
prices are competitive, and our designers 
and craftsmen are competent to undertake 
any class of steelwork. 






























































DARLASTON, SOUTH STAFFS. 


LONDON: Imperial Buildings, 56, Kingsway, W.C. 2. BIRMINGHAM: Norwich Union Chambers, Congreve St. 














Rees Rol WREo 


SAUNDERS 






PATENT STREAMLINE 


VALVES 


EMBODY THE FOLLOWING SPECIAL FEATURES: 










NO WORKING PARTS EXPOSED TO FLUID. NO STUFFING BOX. MINIMUM MAINTENANCE. 

ABSOLUTELY TIGHT WITH LIGHT OPERATION. STREAMLINE FLOW. SCREW MECHANISM GREASE LUBRICATED. 

SEATING PARTS RENEWED WITHOUT DISTURBING CORROSION PROOF. NO PROJECTING PARTS TO DAMAGE. 
PIPELINE. ABRASION PROOF. NO CAVITIES WHERE DIRT CAN ACCUMULATE. 






100%, SAFETY WITH DANGEROUS OR VOLATILE FLUIDS. 
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THE REES ROTURBO MFc. Co. LTD. 
WOLVERHAMPTON. 
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THE INCREASING DEMAND 
for I-R Chipping and Riveting 
Hammers for all classes of 
work is due to their 








Long Life. 

Low Upkeep Costs. 
Ease of Holding. 

Low Air Consumption. 









A wide range of sizes and 
types is available for immediate 
delivery. 








Factories in Canada and U.S.A. ; 


INGERSOLL-RAND COMPANY, LTD., 165, QUEEN VICTORIA STREET, LONDON, E.C. 
Offices and Agents the World over carry Stocks. 






Ingersoll-Rand 
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The att cr pth 
SteamValve Specialists 


Improved 


(i High Lift Safety Valve 










UNG 


(Cockburn-MacNicoll Patent) 


Approved at 50 per cent. reduction in area 





of ordinary Safety Valves. 





This Valve has already been fitted into a 
number of Vessels in the Mercantile Marine. 


Great saving is effected in Waste Steam Pipes 


Full Particulars on A pplication. 


COCKBURNS LIMITED, CARDONALD, GLASGOW. 







is at your service.—— 


Take advantage of it! 





experience 
























TELPHERS 


. TRANSPORTERS 


CAPSTANS 


illustration shows a 
Steam Travelling 
Crane at Haifa 
Harbour, Palestine. 


| 


ROPEWAYS 
CABLEWAYS 
DRAGLINES 
SCRAPERS 
SLIPWAYS 
CRANES & GRABS 


HENDERSON 


Cranes & Handling Plant 





LONDON OFFICE: AMBERLEY HOUSE, 12, NORFOLK ST., STRAND, W.C. 2. 
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AUCTIONS. 





ESTABLISHED IN BILLITER SQUARE IN 1807. 


FULLER, HORSEY 


SONS anp CASSELL, 


11, BILLITER SQUARE, 
FENCHURCH STREET, E.C. 3. 


MECHANICAL AUCTIONEERS, 
SURVEYORS AND VALUERS 


OF 


MILLS AND 
ENGINEERING 


WORKS, &c. 





EOUCATIONAL 





( \orrespondence (Yours ses 
Pr REPARATION 
FOR THE 
}\xaminations 


4 
INST. OF CIVIL ENGINEERS, 
INST. OF MECHANICAL ENGRS., 
INST. OF STRUCTURAL a ‘ 
UNIVERSITY OF LONDO &e. 
ARE FERSONALLY CONDU a. BY 


Mr. Trevor W. Phillips, 

B.Se., Honours, Basinewing. London University, 
Assoc. M. Inst. C.E., A.M.I. Struct. E., M.R.8.I., 
F.R.S8.A., Chartered Civil Engineer, &e. 

For full particulars and advice apply to :— 

36, Date Street, LIVERPOOL. 

Lowpow Orrice :—65, Cuancery Lang, W.C. 2 


T.1.6.B. 
CORRESPONDENCE COURSES 


FOR THE 


PROFESSIONAL EXAMINATIONS 


A.M. Inst. C.E., A.M.I. Mech. E., Grad. I.E.E., 
A.F.R.Ae.8., ete. 





Convincing proof that The T.I.G.B. training 
is markedly successful is found in the many 
pages of ** The Engineer's Guide to Success " 
which are filled with hundreds of typical 
results of T.1.G.B. Students. 
Write to-day for “ The Engineer's Guide to 
Success” the 


*— 140 pages — containing 
widest selection o. u ing courses in the 


cation that tmierests you. The T1.0.B. 
guarantees training until successful for the 
one fee. 
THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, 
76, Temple Bar House, London, E.C. 4. 
(Founded 1917. 18,000 Successes.) 





WORK WANTED. 





TANTED for Mannfa ‘ture, Good SPECIALITIES 
on royalty basi 
WATFORD ENG INE ERING WORKS, Ltd., Lower 
Hich-street, Watford 7902 M 





\ fANTED to MANUFACTURE, areas. MACHI- 
NERY or ENGINEERS’ APPLIAN CES. Up- 
late machine plant for either heavy or medium 
work Own foundry and pattern shop.—EASTON 
and JOHNSON, Ltd., Engineers, Taunton. EX. ™M 
NQUIRIES [INVITED for the CONSTRUCTION of 
PRIVATE SIDINGS; also for Relaying, Alter- 
ing or Extending existing Sidings. Experienced staff. 








Materials supplied to your. specification.—WM. 
BRENNAND and SON, King’s Chambers, Ansdell, 
Lytham, Lancs P1803 Mu 





YENERAL ENGINEERING FIRM, with Plant 
laid out for making all classes of WELDED 
er RIVETED WORK to RESIST PRESSURE or 
d } wishes to NEGOTIATE for the MANU- 
FACTURE under licence of any SPECIALITIES for 
which their plant is suitable, including any which 
have previously been made abroad.—Address, 7844, 
The Engineer (Office. 7844 





Anas FOUNDRY and ENGINEERING WORKS 

in 8.W. London, epetateing in aluminium pro- 

y ey WISH to NEGOTIATE for the MANUFACTURE 
of such ARTICLES fF. made abroad.— 
Address, 7864, The Engineer Office. 7864 M 









N ODERN GENERAL ENGINEERING WORKS 
1 near Manchester, with well-equipped Iron 
and Brassfoundries and Pattern Shop, Turning 
and Machine Shops, Smithy, Welding and Steel 
Structure Departments, Sheet Metal, Copper, &c., 
Fitting and Erecting Bays, together with first- 
class Inspection Dept., staff and men experienced 
in all classes of engineering work from precision 
machines to bunkers, can produce competitively, 

already manufacturing machines and equipment 

formerly made abroad, are OPEN to NEGOTIATE 
for MORE of this CLASS of WORK. 


Address, 7859, The Engineer Office. 7859 m 





NITUATED in the Midlands and Having its Own 
\ private railway siding into the works, an old- 
established ENGINEERING WORKS is OPEN for 
the MANUFACTURE of SPECIAL MACHINERY of 
heavy or medium class hitherto made abroad. 

Can deal with castings up to 10 tons and machine 
same. Own pattern shop and foundry, up-to-date 
plant and electric cranes. Constructional work also 
undertaken. 


Address, 7786, The Engineer Office. 7786 





W'! CAN UNDERTAKE the MANUFACTURE of 

SMALL MACHINES or PARTS —— REOF to 
finest limits ; we also specialise in the Repair of such 
Machinery WEYBRIDGE MOTOR ENGINEER.- 
ING CO., Ltd., Black Boy Works, Werbridge. 





940 M 





Ww Have a Compl ste and Up-to-date PLANT for 

the MANUFACTURE of SMALL MACHINES 
and COMPONENTS.—-Will anyone desiring such 
facilities please communicate with WILLIAMS and 
JAMES, Gloucester. P1817 








MANUFACTORIES, 








(GRIFFIN 


éin. by Sin. 


Metat Lypcsteies 


By E. A. ALLCUT, M.Sc., 
A.F.R.Ae.S., 


engineers and designers. 


oin. by 9in. Fully Illustrated. 


DEELE) 


Lubricants, Friern Evrrios. 
Illustrated. Re-set. 


subject . Itis.. 
made their treatise so valuable 
machinery.”— Exeiernine 





PUBLISHERS SINCE 1820. 


THE PROBLEM OF 
FLUCTUATING LOADS ON BOILERS 


By G, E. HIDER, A.M. Inst.C.E., 
investigation into the characteristics of different types of boilers, their effects 
on production costs, and the influence of Thermal Storage systems. 115 pages, 
With 30 Diagrams and Charts. 
** We have in this book a valuable contribution to the 

the book will be particularly valuable to the rolling industry."—Surer 


M.1. Mech. E 


MATERIALS AND THEIR APPLICATION 
TO ENGINEERING DESIGN 


A.M.1. Mech. E., A.M. Inst. C.E., 
and E. MILLER, Hons. 
and Guilds, London, Institute. Of exceptional importance to mechanical 
The subject is treated on economic and practical 
lines, covering materials met with in engine ae works — 519 pages, 


“We recommend the book as a standard of reference for all ‘inverested in 
power and machinery.”"—Tar Locomotive. 


LUBRICATION AND LUBRICANTS 


By LEONARD ARCHBUTT, F.1.C. 
M. tust.C E., M.I. Mech, EB, 
and Practice of Lubrication, and on the Nature, Properties and Testing of 
650 pages, 6in. by 9in 
“This work has long been established as the standard reference book on the 
. the wide experience of the two authors which has 
. very useful notes on the management of 


Above prices net post free. 


42, DRURY LANE, W.C.2. 


A new and original 


Price 8s. net, 8s. 2d. Abroad. 
boiler house problem 


M.A.S.M.E., 
Medal ist Electro-Metallurgy, City 


Price 32s, 9d. Abroad. 


F.cC.S., and R. MOUNTFORD 
7 * F.G.S. A treatise on the Theory 


Revised and Enlarged 
Price 36s, 9d., 37s. 6d. Abroad. 








LONDON 


AUCTIONS. 





FOR OVER 80 YEARS 


WHEATLEY Kink, Prick & Co. 


VALUATIONS, 
PRIVATE TREATY 


AUCTION SALES 


ENGINEERING AND 

MANUFACTURING WORKS, 

PLANT AND EQUIPMENT, 
and 


THIS IS THEIR JUSTIFICATION FOR 
SOLICITING YOUR PATRONAGE AND 
AN ASSURANCE OF SATISFACTION 


Permit us to give you an estimate 


46, Watling Street, LONDON, E.C.4. 








Che Metallurgist 


‘* The Metallurgist "’ is a free supple- 
ment accompanying the last issue of 
““ The Engineer’ for each month. 


It is devoted entirely to the science 
and practice of Metallurgy— ferrous and 
non-ferrous. 


The following comments by a few of 
our readers indicate its usefulness in a 
field hitherto much neglected. 


“The supplement is very well arranged and 
will be of considerable value to the Metallurgical 
Industry.”—Sheffield, February, 1925. 


“The advantages gained by the metallurgist 
and the engineer through closer contact is 
obvious and your supplement should aid in 
this...."—Washington, U.S.A., February, 1925. 


. Metallurgical Supplement is undoubtedly 
very good.”—Manchester, January, 1926. 


“The Metallurgist is indeed a very splendid 
paper.” 


. the high standard of these supplements 
which falls into a No Man's Land Land between 
research workers and users....""—Bimingham 
January, 1927. 


.-. Supplements which are of a high order 
and very interesting.”"—Newcastle, January, 1927 














HEMP GRUMMETS 

Millions Sold. Ask for Samples 
A. WITHINSHAW 

HELLIER STREET DUDLEY WORC 





AUCTIONS 


HENRY BUTCHER 


AUCTIONEERS, SURVEYORS & VALUERS 
SPECIALISING IN THE SALE AND VALUATION OF 
ENGINEERING AND ALLIED WORKS 
PLANT AND MACHINERY. 


63 & 64, CHANCERY LANE, LONDON, 
W.C. 2. 








FOR SALE 


BUSINESSES and PREMISES 
(For Sale, etc.), 





fe SALE or TO BE LET, Small FACTORY, 2664 
super feet : three main floors, on main road, 32 

miles from London.—Address, P1849, The Engineer 

Office "1849 1 








MODERN FACTORIES 
TO BE LET AT LETCHWORTH. 

60 Prosperous Concerns already located there. 
Healthy— Accessible— Cheap Electricity—Ample 
Labour. Enquire for particulars of 
HENRY BUTCHER and CO., 
Factory Specialists, 





63/64, CHANCERY LANE, W.C.2. 








OR SALE, THEODOLITES 
DRAWING INSTRUMENTS, SECOND - HAND 
CLARKSON’S. 338. High Holborn, W.C. 
(Oppos te Gray’ 8 Inn-road). 
OR SALE, LEVI ELS. 
DRAWING INSTRUMENTS, SECOND HAND 
KSON’S, 838, Hign Holborn, W.C. 
(Opposite Gray’s Inn-road). Ex. 


G SEER ATOR WANTED, 375/400-kKW, 440 and 220 
¥ 





volts, . : 250 r.p.m., for direct coupling to 
engine. blue eine or working details to 
WILLIA us. ~* WILLIAMS, Ltd., Reliance Works, 
Chester. 7943 a 





WING to the Installation of Electri a coe 
driving in a section of their works, PLATT 
BROS. and CO., Ltd., Hartford Works, Oldbam. 
INVITE OFFERS for the PURCHASE and RE- 
MOVAL of ONE INVERTED VERTICAL COM 
POUND CONDENSING STEAM ENGINE, 
1200 1.H.P., running at 85 r.p.m., with a work 
ing steam pressure of 160 Ib. per square inch, sup 
plied by the well-known firm of Buckley and 
Taylor, Ltd., Oldham, in 1908. This engine is in 
excellent condition and may be seen under work- 
ing conditions any working day by appointment 
7999 o 


THO” W. WARD LTD. 





«7 CWT. * Pilkington ”* PNEUMATIC POWER 
iH AMMER. speed reduction gear for motor drive 

Double-ended PUNCH and SHEARS, capacity 
5/8in. through 5 5a and shear 5/Sin. 

Double-ended NCH, SHEAR and ANGLE 
CROPPING MAC HINE. capacity Ijin. holes and 
plates 

Large Selection MODERN STEAM CARGO 
WINCHES (Clarke-Chapman), from 4jin. to 10in. 
cylinders, brakes, clutches on squared shafts 

FIVE Single-ended MARINE BOILERS,  16ft 
oh. by 11ft. 6in. long for 200 Ib. working pressure 

New COCHRAN BOILER, 12ft. 3in. high by 
Sft. Gin. dia working steam pressure 100 1b. per 
square inch 
ASK FOR “* ALBION "' MACHINERY CATALOGUE 


ALBION WORKS, SHEFFIELD. Ex 


Spencer-Bonecourt Patent 
Waste Heat Boilers. 


32, Farringdon Street, London, E.C. 4. 











THE 


ENGINEER DIRECTORY 


1932. 


The New Edition is now in Preparation. 


This Directory is published in the interests of our advertisers, 


and contains a mass of information very useful to those 


engaged on the Commercial Side of the Industry. 


Application to The Manager, 
The Engineer, Ltd., 28, Essex Street, 


Strand. London, W.C. 2. 





Railway Switches & Crossings, 
TURNTABLE3, WATER CRANES, TANKS, 

PIPES, BKIDGES, and ROOFS. 

ISCA FOUNDRY CO., Ltd., Newport, Mon. 

Offices, 53, Victoria-street, 8.W. 


Rosser and Russell, Ltd., 
Mechanical Engineers, Queen's Whart, Hamn 
smith, W., UNDERTAKE SPECIAL MACHINE, WORK 
of any description. Well-equipped shop, lathe work up 
to 10ft. diar. ‘Phone: Hammersmith 31. 7 


Steam Boilers, All Types and 


Sizes, Vertical, Loco.. 
also Air Receivers, Feed-w 


London 








water Heaters, 





CONVEYOR & ELEVATOR Co. 
). 
ACCRINGTON. 


See Advertisement last week. 
PAGE 7. 


HARPER, PHILLIPS, Ltd. 
GRIMSBY. 


CASTINGS 


To 10 TONS GREEN LOAM or DRY 
2000 SHIPS’ PROPELLERS (Made and Sold). 


HARPERS LIMITED. 


See page 36, December 18th. 


HEAD, WRIGHTSON 


See Advert. December 4th, page 57. 


INCE FORGE Co., Ld, WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


in Iron or Steel, Black or Machined, 
to 20 Tons. 

















BAXTER’S KNAPPING-MOTION 


STONE BREAKERS 
ARE 50% MORE VALUE. 
W. H. BAXTER Ld, LEEDS. 








ELEVATORS and CONVEYORS. 
SPROCKET WHEELS and CHAINS. 
SEAMLESS & RIVETTED ELEVATOR BUCKETS 
SEWAGE SCREENING & RAKING APPARATUS. 
TRAVELLING DETRITUS ELEVATORS. 


S. S$. STOTT & Co., HASLINGDEN, Nr. Manchester. 














TANK LOCOMOTIVES 


SPECIFICATION and Meer EQUAL TO 
MAIN LINE LOCOMOTIVES. 


R. and W. HAWTHORN, LESLIE and CO., Ltd. 


NEWCASTLE-ON*TYNE. 





Printed for the Pupctte by Groror Revers, 

LimiTep, at 10 and Rosebery-avenne, London, 

E.C. 1, and published * -- by Arruur RonaLp 
Yavomax at INEER O 


Tae Ew fice, 28, -street, 
in the Parish of 8t. Clement ‘Danes, ‘in the 





d 
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Cornish, Launch, Field-tubes 
HE 


GRANTHAM BOILER & CRANK Co., Ltd., Grantham; 
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THE USCO AIR HEATER 
<K 








FEATURES IN THE DESIGN 





The assembly of the 3. Specially designed 
elements ensures vanes effect even 

& stream line flow. distribution of air 
th \ 

2. Plates are welded er e elements 
together in groups 4 


to facilitate accurate it is gas tight, has no 


assembly and to moving parts, and 
minimise number can be installed in 
of joints. any position. 


Write for full particulars to :— 


gues 7 ypical USCO AIR HEATER installatio ga 








BRITISH AND THOROUGHLY DEPENDABLE 
WE SPECIALISE IN 





7 RENEWAL COSTS are very = ant DESIGNS TO MEET ALL CONDITIONS 
necessary replacements are made easily and AIDEN’S SCREWING MACHINES & TOOLS 
quickly. The pump shaft is fitted with a possess every quality engineers demand for 
py hardened steel bush which is renew- efficient workshop equipment—absolute working 
able at very small cost. As the replacement of accuracy, exceptional durability and reasonable 
such an expensive item as a complete shaft is cost. Specify “ MAIDEN’S” and you will not be 
unnecessary, a great saving is made. disappointed in results. 

The main shaft is made in two parts so that the MACHINES WITH EITHER 
pulley end of the shaft need not be disturbed and TANGENTIAL OR RADIAL TYPE DIES 


the whole operation of replacing a worn impeller 
occupies onlya FEW HOURS. These features 
indicate that in the “ RoBuston” renewal costs 
and the loss of working time have been 


REDUCED TO A MINIMUM. 


Further special points of the “* RoBuston” 
yet to come—do not miss them. 


Send for Catalogue 15 G. 












HYDE, near MANCHESTER. 


Telephone : 29 HYDE. Telegrams: “MAIDEN, HYDE.” 























Che Engineer 





Dec, 25, 1931 








VicTORY 
100%, 


VALVES 





INTERNAL 
PRESSURE HELD 
COVER JOINT 





Internal Inspection in 10 minutes. 
All parts removable through cover 
opening. 

















MADE IN ALL TYPES AND SIZES FOR 

HIGH, MEDIUM AND LOW PRESSURES, 

W'TH FORGED STEEL, CAST STEEL AND 
CAST IRON BODIES. 





Send for Catalogue 600. 





ENG. 


PARALLEL SLIDE VALVE 








ee 


VICTORY VALVES L™ Srocxeorr, 


> HIGH RATIO 


REDUCTION GEARS 


~ 





completely enclosed and automatically lubricated are 
supplied from a standardised range covering most 
requirements. Efficiency 96-97°% with speed reduction 
ratio up to 100:1. Each shaft supported in two anti- 
friction bearings. Gears of our well known P.P. double 
helical continuous type. 


Design, materials and workmanship of the high standard 
so long associated with the products of this company. 


The Ltd. 


Telephone: WEST DRAYTON 71 (3 lines). Telegrams : ** Roe,” Weat Drayton. 











( 
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TESTING A “MOSS” 


with HEENAN & FROUDE 
FRICTION DYNAMOMETER. 


ALL OUR INDUSTRIAL GEAR (UNITS ARE 
TESTED FOR H.P. CAPACITY, R.P.M., NOISE 
AND TEMPERATURE BEFORE DESPATCH. 


GUARANTEED EFFICIENT AND TROUBLE- 
FREE REDUCTION GEAR UNITS. 


CROWN WORKS, TYBURN, BIRMINGHAM. 


TELEPHONE: ERDINGTON 1361. TELEGRAMS: ‘“MOSGEAR BIRMINGHAM 


| game 
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Come to the heart of things 


Splendid WORKS SITES 


await you, having direct con- 
nection with the finest 


CREWE is admirably 
situated for the eco- 
nomical production and 
distribution of  engi- 
neering products. The 
skill of her engineers 








rail facilities in 





is known the world 













England. over. There is 
power, coal . 
chemicals, water 
Y and CHEAP 
LAND, 
% 


which gives everything 
you want to know in 
deciding on a new 


industrial situation. 
Write TOWN CLERK, 
CREWE, who will be 
pleased to send it or 
to arrange a visit of 
inspection. 

Association. 


Issued by Crewe Industrial Development 




















Printed for the Proprietors by GrorGu Revairs LIMITED, at 10-12, Rosebery Avenue, London, E.C,1, and published by ARTHUR RONALD VAUGHAN, at THE ENGINEER Office, 28, Essex-street, London, W.C. 2. 











